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(54) POSITIVE PHOTOSENSITIVE COMPOSITION 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a photosensitive compsn. 
which enhances the resolution of a fine pattern, suppresses 
reduction in the film thickness of an unexposed part and without 
accompanying reduction insensitivity by using a resin having a 
specified partial structure which is decomposed by an acid as a 
"i constituent component of the photosensitive compsn. 

0 i Q J SOLUTION: A photosensitive compsn. contains a compd. which 

generates an acid by irradiating active light beams or radiation and an 
acid decomposable resin in which a polymer principal chain is 
crosslinked with acid decomposable groups represented by formula, 
wherein R1 and R2 are each a linear, branched or cyclic alkyl group, 
optionally substd. an aralkyl group or optionally substd. on aryl group, 
two or more of R1 and R2 may combine to form a monocycle or 
polycycle, X is a single bond, optionally substd. an arylene group, 
optionally substd. a linear, branched or cyclic alkylene group which may contains a heteroatom, optionally 
substd. a linear, branched or cyclic alkenylene group which may contain a heteroatom or the like and (n) is 2 
or 3. 
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damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



[Claim(s)] 

[Claim 1](A) A compound which generates acid by the exposure of active light or radiation, and a formula of 
(B) following [I] A positive type photosensitive composition containing acidolysis nature resin in which the 
bridge is constructed over polymer backbone with an acidolysis nature group shown. A formula [I] 
[Formula 1] 



Among a formula, R, and R 2 may be the same, or may differ from each other, and show a straight chain, 
branching, an annular alkyl group, the aralkyl group that may be replaced, and the aryl group which may be 
replaced. Two or more of R, and R 2 may join together, and a monocycle or many rings may be formed. X — 
a single bond and the allylene group which may be replaced — it having replaced and, the straight chain 
which may contain the hetero atom, branching, and an annular alkylene group — it having replaced and, The 
straight chain which may contain the hetero atom, branching, an annular alkenylene group, alkynylene group, 
the aralkylene group that may be replaced, or the divalent or trivalent organic group which may also contain 
two or more sorts among these is shown, n shows 2 or 3. 

[Claim 2]Acidolysis nature resin is a following formula. [II] The photosensitive composition according to 
claim 1 being resin containing a structural unit shown. 



CLAIMS 




[Formula 2] 
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(CH 2 ) m 
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m is 0 or 1 among a formula, and R,, R 2 , R 3 , and R 4 are formulas. [I] It is synonymous with R, and R 2 which 
can be set, and X is a formula. [I] It is synonymous with X which can be set. 

[Claim 3]Acidolysis nature resin is a following formula. [Ill] The photosensitive composition according to 
claim 1 or 2 being resin containing all structural units shown. 
[Formula 3] 




Among a formula, as for m, it may replace and 0 or 1, and A show a hydrogen atom, an acyl group, an acyloxy 
group, the straight chain that may contain the hetero atom, branching, an annular alkyl group, an alkoxy 
group, and an acidolysis nature group. Two or more sorts of acidolysis groups of ************ are good. R,, 
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R 2 , R 3 , and R 4 are formulas. [I] It is synonymous with R, and R 2 which can be set, and X is a formula. [I] It is 
synonymous with X which can be set. 

[Claim 4]The photosensitive composition containing the with a molecular weight of 3000 or less low 
molecule acidolysis nature lysis inhibition compound which has a basis which may be decomposed with acid 
and to which solubility in inside of an alkali developing solution increases by operation of acid according to 
claim 1 to 3. 
* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to a photosensitive composition. 

It is related with the chemical amplification type positive resist composition especially used for manufacture 
of a semiconductor circuit element, the mask for integrated circuit manufacture, a printed wired board, and 
a liquid crystal display panel, and other micro photofabrication processes. 

[0002] 

[Description of the Prior Art]As a positive type photoresist composition, the constituent which generally 
contains alkalis soluble resin and the naphthoquinonediazide compound as a sensitization thing has been 
used from the former. "Novolac type phenol resin / naphthoquinonediazide substituted compound" For 
example, U.S. Pat. No. 3,666,473, To U.S. Pat. No. 4,115,128, U.S. Pat. No. 4,173,470, etc. As most typical 
constituent. The example of combination of "the novolak resin / trihydroxy benzophenone 
1 ,2-naphthoquinonediazide sulfonic ester" which comprises cresol formaldehyde Thompson "introduction 
two micro lithography." (L. F.Thompson "Introduction to Microlithography") It is indicated (ACS publication, 
No. 2, No. 19, p1 12-121). As for such positive type photoresist that comprises novolak resin and a quinone 
diazide compound fundamentally, novolak resin gives high tolerance to plasma etching, and the 
naphthoquinonediazide compound is acting as a lysis inhibition agent. 

If naphthoquinonediazide receives an optical exposure, it will produce carboxylic acid, will lose lysis inhibition 
ability, and it has the characteristic of raising the alkali solubility of novolak resin. 



[0003]From this viewpoint, much positive type photoresist containing novolak resin and a 
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naphthoquinonediazide system sensitization thing was developed and put in practical use, and has so far 
stored sufficient result in line width processing up to 0.8 micrometer - about 2 micrometers. However, the 
integrated circuit is raising the degree of location increasingly, and processing of a super-minute pattern 
which comprises the line width below a half micron in manufacture of semiconductor substrates, such as 
very large scale integration, has come to be needed. In order to attain this required resolution, the using 
wavelength of the exposure device used for photo lithography is short-wave-ized increasingly, and by the 
time far ultraviolet light and excimer laser beams (XeCI, KrF, ArF, etc.) are examined, now, it will become. If 
the resist which comprises conventional novolac and naphthoquinonediazide compound is used for the 
pattern formation of the lithography using far ultraviolet light or an excimer laser beam, Since the absorption 
in the far ultraviolet region of novolac and naphthoquinonediazide is strong, light becomes difficult to reach 
to a resist pars basilaris ossis occipitalis, and only the pattern which attached the taper with low sensitivity 
is obtained. 

[0004]One of the means to solve this problem is the chemical amplification system resist composition 
indicated to U.S. Pat. No. 4,491,628, European patent No. 249,139, etc. A chemical amplification system 
positive resist composition is a pattern formation material which makes an exposure part generate acid by 
the exposure of radiation, such as far ultraviolet light, changes the solubility over the developing solution of 
the irradiation part of active radiation, and a non-irradiation part, and makes a pattern form on a substrate 
by the reaction which makes this acid a catalyst. 

[0005]The combination of the compound which generates acid by a photolysis as this example, and acetal or 
0, and N-acetal compound (JP,48-89003,A), Ortho ester or combination with an amide acetal compound 
(JP,51-120714,A), Combination with the polymer which has an acetal or a ketal group in a main chain 
(JP,53-133429,A), Combination with an enal ether compound (JP,55-12995,A), Combination with N-acyl 
imino carbonate compound compound (JP,55-126236,A), Combination with the polymer which has an ortho 
ester group in a main chain (JP, 56-1 7345, A), Combination (JP,60-3625,A) with the 3rd class alkyl ester 
compound, combination (JP.60-1 0247.A) with a silyl ester compound, combination (JP,60-37549,A, 
JP,60-121446,A) with a silyl ether compound, etc. can be mentioned. These show high photosensitivity, in 
order that a quantum yield may exceed 1 theoretically. 

[0006]Similarly, although it is stable under room temperature temporality, By heating under acid existence, 
decompose and as a system which carries out alkali solubilization, For example, JP,59-45439,A, 
JP,60-3625,A, JP,62-229242,A, JP,63-27829,A, JP,63-36240,A, JP,63-250642,A, Polym.Eng.Sce., 23 
volumes, 1012 page (1 983);ACS.Sym.242 volume, 11 pages (1984); Semiconductor World 1987, The 
November item, 91 page;Macromolecules, 21 volumes, 1475 pages (1988); The compound which generates 
acid by exposure indicated to SPIE, 920 volumes, 42 pages (1988), etc., Ester of the 3rd class or the 2nd 
class carbon (for example, t-butyl, 2-cyclohexenyl) or a combination system with a carbonic ester 
compound is mentioned. These systems also have high sensitivity and absorption in a Deep-UV range can 
serve as a system effective in the aforementioned light source short wavelength formation from a small 
thing compared with naphthoquinonediazide / novolak resin system. 

[0007]The compound to which the above-mentioned positive type chemical amplification resist generates 
acid by alkalis soluble resin and radiation exposure (photo-oxide generating agent), and — the reaction of 
three component systems which have a basis (it is called an acidolysis nature group) decomposed with acid, 
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and comprise the lysis inhibition compound to alkalis soluble resin, and acid decomposes — alkali — it can 
divide roughly into the two-component system which consists of resin which has a basis which becomes 
meltable, and a photo-oxide generating agent. In the positive type chemical amplification resist of these 
two-component systems or three component systems, acid from a photo-oxide generating agent is made to 
intervene by exposure, negatives are developed after heat treatment, and a resist pattern is obtained. 
[0008]Although it is in this invention improving the fault of the above-mentioned chemical amplification type 
resist, and raising performance in use, Anyway, the fundamental requirements for a chemical amplification 
system positive resist are that lysis inhibition ability is lost and a dissolution rate increases, when solubility 
is fully prevented and acid exists as a result of having received exposure, unless exposure is received. 
If this requirement is satisfied, though natural, the difference of both dissolution rate will increase and 
improvement in resolution, prevention of the dissolution loss (film decrease) of an unexposed portion, and 
highly precise-ization of pattern shape will be attained. 

Resin which makes t-butoxy group an acid labile group about the resin which has a basis which decomposes 
by a reaction with the above-mentioned acid, and serves as alkali solubility from this viewpoint (D. A.Conlon 
others) Macromolecules, 22 volumes, and 509 pages (1989). Resin which makes a TERORA hydropyranyl 
ether group an acid labile group (wood others) ACS Polymer Material Science and Engineering, 61 volumes, 
and 417 pages (1989). The resin which makes a trimethylsilyl ether group an acid labile group (five volumes, 
J. Photopolymer Science and Technology, 79page (1992) besides Murata), Although much researches and 
applications, such as resin (SPIE, No. 2483, Proceedings, 61 page (1995) besides Horibe) made into a 
carboxylate acid labile group, have been performed, In the actual condition, the difference of the dissolution 
rate of an exposure part and an unexposed part cannot say that it is still more enough, but much more 
improvement is desired. 
[0009] 

[Problem(s) to be Solved by the Invention]Therefore, the purpose of this invention increases a difference, 
its resolution of a minute pattern improves the dissolution rate of the portion which does not receive 
exposure, and the exposed portion by it, and there is little film decrease of an unexposed part and it is 
providing a photosensitive composition without the fall of sensitivity moreover. 
[0010] 

[Means for Solving the Problem]As a result of examining a solving means of an aforementioned problem 
wholeheartedly, by using resin which has a specific substructure decomposed with acid as a constituent of 
a photosensitive composition, high resolving power is given to a photosensitive composition, and this 
invention persons find out that the above-mentioned technical problem is solvable, and came to attain this 
invention. That is, this invention is the following composition. 

[001 1]1.(A) Compound which generates acid by exposure of active light or radiation, and formula of (B) 

following [I] A positive type photosensitive composition containing acidolysis nature resin in which the 

bridge is constructed over polymer backbone with an acidolysis nature group shown. 

Formula [I] 

[0012] 

[Formula 4] 
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[001 3]Among a formula, R, and R 2 may be the same, or may differ from each other, and show a straight chain, 
branching, an annular alkyl group, the aralkyl group that may be replaced, and the aryl group which may be 
replaced. Two or more of R, and R 2 may join together, and a monocycle or many rings may be formed. X — 
a single bond and the allylene group which may be replaced — it having replaced and, the straight chain 
which may contain the hetero atom, branching, and an annular alkylene group — it having replaced and, The 
straight chain which may contain the hetero atom, branching, an annular alkenylene group, alkynylene group, 
the aralkylene group that may be replaced, or the divalent or trivalent organic group which may also contain 
two or more sorts among these is shown, n shows 2 or 3. 

2. Acidolysis nature resin is a following formula. [II] A photosensitive composition given in the above 1 being 

resin containing a structural unit shown. 

Formula[II] 

[0014] 

[Formula 5] 




0 

(CH 2 ) m 

h° 

0 

Rj-f-Ra [II] 
X 

0 

<CH 2 ) m 
0 




[001 5]m is 0 or 1 among a formula, and R,, R 2 , R 3 , and R 4 are formulas. [I] It is synonymous with R, and R 2 
which can be set, and X is a formula. [I] It is synonymous with X which can be set. 

[001 6]3. Acidolysis nature resin is a following formula. [Ill] A photosensitive composition the above 1 being 
resin containing the structural unit shown with each structural formula, or given in 2. 
Formula [III] 
[001 7] 
[Formula 6] 
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[0018]As for 0 or 1, and A, m shows among a formula a hydrogen atom, an acyl group, an acyloxy group, the 
straight chain that may replace and may contain the hetero atom, branching, an annular alkyl group, an 
alkoxy group, and an acidolysis nature group. Two or more sorts of acidolysis groups of ************ are 
good. R,, R 2 , R 3 , and R 4 are formulas. [I] It is synonymous with R, and R 2 which can be set, and X is a formula. 
[I] It is synonymous with X which can be set. 

[001 9]4. Photosensitive composition given in the above 1-3 containing with a molecular weight of 3000 or 
less low molecule acidolysis nature lysis inhibition compound which has basis which may be decomposed 
with acid and to which solubility in inside of alkali developing solution increases by operation of acid. 
[0020] 

[Embodiment of the Invention] Hereafter, each constituent compound used for a photosensitive composition 
is explained to this invention in detail. 

[0021][I]Polymer backbone is a formula. [I] Explain the crosslinking group of acidolysis nature resin **** of 
this invention over which the bridge is constructed with the acidolysis group shown, and the acidolysis 
nature which is the features of resin of this invention. Formula[I] Set and as an alkyl group of R, and R 2 , The 
straight chain of 1-8 carbon numbers of a methyl group, an ethyl group, a propyl group, an isopropyl group, 
n-butyl group, an isobutyl group, t-butyl group, a pentyl group, a cyclopentylic group, a hexyl group, a 
cyclohexyl group, an octyl group, etc., branching, or an annular thing is raised. As an aralkyl group which may 
be replaced, number of carbon atoms 7-9 piece things, such as benzyl and a phenethyl group, are mentioned. 
As an aryl group which may be replaced, they are a phenyl group, an anthracenyl group, a naphthyl group, 
etc. The aralkyl group of R, and R 2 , an aryl group, X allylene groups, As a desirable substituent of an 
aralkylene group, an alkyl group, an alkoxy group, an acyl group, the Jolo Mill group, a nitro group, the 
acylamino group, a sulfonylamino group, a halogen group, an aryl group, and an alkoxycarbonyl group are 
mentioned. 
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[0022]As an alkylene group of X, the thing of straight chains, such as ethylene, 1, 4-butylene group, 1, and 
4-cyclohexylene group, branching, or the annular carbon numbers 1-10 is mentioned. As the straight chain 
which may replace and may contain the hetero atom, branching, and an annular alkenylene group, As 
alkynylene group, such as an ethenylene group, 1, 4-butenylene group, and a cyclohexenylene group, An 
ethynylene group, a pro PINIREN group, etc. are mentioned and as a desirable substituent of those alkylene 
groups, an alkenylene group, and alkynylene group, An alkyl group, an alkoxy group, an acyl group, a 
HORIMIRU group, a nitro group, the acylamino group, a sulfonylamino group, a halogen atom, an aryl group, 
and an alkoxycarbonyl group are mentioned. X is a phenylene group and a naphthylene group as an example 
in the case of the allylene group which may be replaced. As an aralkylene group which may be replaced, 
phenylmethylene group, 2, and 2-phenethylene group etc. are mentioned, respectively. 
[0023]As an example of each of above-mentioned substituents, an alkyl group and an alkoxy group, A 
methyl group, an ethyl group, a propyl group, an isopropyl group, n-butyl group, i— butyl group, t-butyl group, 
a pentyl group, a cyclopentylic group, a hexyl group, The straight chain of 1-8 carbon numbers of a 
cyclohexyl group, an adamanthyl group, an octyl group, a methoxy group, an ethoxy basis, a propoxy group, 
t-butoxy group, hbutoxy group, t-octyloxy group, etc., branching, or an annular thing is raised. An acetyl 
group, a propionyl group, benzoyl, etc. are mentioned as an acyl group. As an acylamino group, an 
acetylamino group, a propionylamino group, a benzoylamino group, etc. are mentioned. The 
benzenesulphonyl amino group which is not replaced [ substitution like sulfonylamino groups of the carbon 
numbers 1-4, such as a methanesulfonylamino group and an ethane sulfonylamino group, and 
p-toluenesulfonyl amino group as a sulfonylamino group or ] may be mentioned. As an aryl group, a phenyl 
group, a tolyl group, a naphthyl group, etc. are mentioned. As an alkoxycarbonyl group, alkoxycarbonyl 
groups of the carbon numbers 1-8, such as a methoxycarbonyl group and an ethoxycarbonyl group, are 
mentioned. As a halogen atom, a fluorine atom, a chlorine atom, a bromine atom, and iodine atoms can be 
mentioned. Both R,, and Rboth [ one side or ] may form alicyclics, such as an adamanthyl group and a 
cyclohexyl group, or condensation alicyclic groups with X. 

[0024]Resin of this invention is a formula. [II] It is preferred to have a shown substructure. Formula[II]And a 
formula [III] The concrete contents of each basis which set and are expressed with R,, R 2 , R 3 , R 4 , and X are 
the above-mentioned formulas. [I] It is the same as what was described by R,, R 2 , and explanation of X. 
FormulaA [III] Acyl groups, such as a hydrogen atom, an acetyl group, a propionyl group, and benzoyl, 
Acyloxy groups, such as a propionyloxy group and a benzoyloxy group, the straight chain which may replace 
and may contain the hetero atom, branching, an annular alkyl group, an alkoxy group, and an acidolysis 
nature group are shown, and two or more sorts of acidolysis groups of ************ are good. As an 
example of the straight chain which may replace and may contain the hetero atom, branching, an annular 
alkyl group, and an alkoxy group, A methyl group, an ethyl group, a propyl group, an isopropyl group, n-butyl 
group, i— butyl group, t-butyl group, a pentyl group, a cyclopentylic group, a hexyl group, The straight chain of 
1-8 carbon numbers of a cyclohexyl group, an adamanthyl group, an octyl group, a methoxy group, an ethoxy 
basis, a propoxy group, t-butoxy group, hbutoxy group, t-octyloxy group, etc., branching, or an annular thing 
is raised, the case where A is an acidolysis nature group — the concrete contents — after — " [IlQlt is the 
same as the acidolysis nature group explained by the paragraph of the resin which has an acidolysis nature 
group of others which can be used together with the resin which has an acidolysis nature crosslinking group 
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of this invention." 

[0025]The resin which forms the main chain in resin of this invention is resin containing an alkali solubility 
group. As an alkali solubility group, a hydroxyl group, a phenolic hydroxyl group, an amide group, Although a 
sulfonamide group, an imido group, a sulfonimide group, an N-hydroxy imido group, N-hydroxy amide group, a 
hydroxy carbonyl group, a hydroxy sulfonyl group, etc. are raised, it is not limited to these. Two or more 
sorts of these alkali solubility group may be contained. As for the resin which forms a main chain, it is 
preferred that all or some of the alkali solubility group is protected by the acidolysis nature group. The 
deprotection of an acidolysis group happens simultaneously with cutting of the bridge construction part by 
the acid by which it was generated by this in the exposure part, and the dissolution rate difference over the 
developing solution of an exposure part and an unexposed part can be enlarged more. 
[0026]The percentage over the alkali solubility group of the desirable acidolysis group of the resin (resin 
before a bridge is constructed) which forms a main chain is 5 to 60% still more preferably 1 to 80%. As a 
desirable acidolysis group, an acetal group, a ketal group, the 3rd class alkyloxy carbonyl group, The 3rd 
class alkyl ether group, the 3rd class aralkyloxy carbonyl group, the 3rd class alkyl ester group, Although the 
3rd class aralkyl ester group, a silyl ether group, a benzyl ether derivative, a tetrahydrofuranyl ether group, a 
tetrahydropyranyl ether group, an enal ether group, an enal ester group, etc. are raised, it is not limited to 
these. In weight average molecular weight, the desirable molecular weights of the resin (resin before a bridge 
is constructed) which forms a main chain are 1000-100000, and are 3000-50000 more preferably. In weight 
average molecular weight, the desirable molecular weight of resin (resin over which the bridge was 
constructed) of this invention is 5000 to 300000, and are 10000-200000 more preferably. The desirable 
introduction rate of the acidolysis nature crosslinking group in resin of this invention is 0.1 to 30% on an 
average to the number of monomeric units of the resin which forms a main chain, and is 1 to 10% still more 
preferably 0.5 to 20% more preferably. When resin of this invention may also include structural units other 
than the above and it contains, in a monomer ratio, the quantity is 30% or less of resin, and is 10% or less 
preferably. Although the example of resin of having a crosslinking group of the acidolysis nature used for this 
invention is shown below, the contents of this invention are not limited to these. In the example of the 
following resin, the ratio of each repeated structure unit can be freely changed by the above-mentioned 
composition ratio. 
[0027] 
[Formula 7] 
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[0030] 

[Formula 10] 
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[0032] 

[Formula 12] 




[0033] 

[Formula 13] 
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CH Z 
CH 2 

Me-(-Me 
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0=| 7 tBu 

(CH 2 ) m 0 

0 OH 0"^0 




[0034]In the above-mentioned example, Me shows a methyl group, Et shows an ethyl group, and, as for Ph, 
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a phenyl group and a t-Bu basis show i— butyl group, as for t-butyl group and an i-Bu basis. The 
formula used for this invention [II] One sort or two sorts or more may be used together and used for the 
compound expressed. 

[0035]Explanation of resin which has an acidolysis group of this invention as a crosslinking group is finished 
above, and an ingredient of others which may be added to a photosensitive composition of a photo-oxide 
generating agent and this invention which are next another constituent of this invention is explained one by 
one. 

[0036][II]In compound this invention which generates acid by operation of active light or radiation, a 
compound (it is henceforth called a photo-oxide generating agent) which generates acid by operation of 
active light or radiation used combining resin which has a basis decomposed with the above-mentioned acid 
is described. 

[0037]As a photo-oxide generating agent applied to this invention, a photoinitiator of optical cationic 
polymerization, Compounds which generate acid by a publicly known light currently used for a photoinitiator 
of an optical radical polymerization, an optical decolorizing agent of coloring matter, optical alterant, or 
micro resist, and those mixtures can be used choosing them suitably. 

[0038]For example, S.I.Schlesinger, Photogr.Sci.Eng., 18,387 (1974), T.S. Diazonium salt given in Bal etal, 
Polymer, 21,423 (1980), etc., U.S. Pat. No. 4,069,055 and said 4,069,056 No. — said — Re No. 27,992, 
Ammonium salt given in Japanese Patent Application No. No. 140,140 [ three to ] etc., D.C.Necker etal, 
Macromolecules, 17, 2468 (1984), C.S. Wen etal, Teh, Proc.Conf.Rad.Curing ASIA, p478 Tokyo, Oct (1988), 
Phosphonium salt given in U.S. Pat. No. 4,069,055, the 4,069,056 No., etc., J. V.Crivello etal, Macromorecules, 
10 (6), Iodonium salt given in 1307 (1977), Chem.&Eng.News, Nov.28, p31 (1988), European patent No. 
104,143, U.S. Pat. No. 339,049, 410,201, JP,2-150,848,A, JP,2-296,514,A, etc., J. V.Crivello etal, Polymer 
J. 17, 73 (1985), J. V.Crivello etal.J.Org.Chem., 43, 3055 (1978), W.R. Watt etal, J.Polymer Sci., Polymer 
Chem.Ed., 22, 1 789 (1 984), J. V.Crivello etal, Polymer Bull., 1 4,279 (1 985), J. V.Crivello etal, Macromorecules, 
14 (5), 1141 (1981), J.V.Crivello etal, J.PolymerSci., Polymer Chem.Ed., 17, 2877 (1979), The 370,693rd item 
of an European patent, said 3,902,114 No., said 233,567 No., Said 297,443 No., said 297,442 No., U.S. Pat. No. 
4,933,377, Sulfonium salt given in said 161,811 No., said 410,201 No., said 339,049 No., said 4,760,013 No., 
said 4,734,444 No., the 2,833,827 item, the Germany patent No. 2,904,626, said 3,604,580 No., the 3,604,581 
No., etc., J. V.Crivello etal, Macromorecules, 10 (6), A seleno NIUMU salt given in 1307 (1977), J.V.Crivello 
etal, J.PolymerSci., Polymer Chem.Ed., 17-1047 (1979), etc., C.S. Onium salt, such as arsonium salt given in 
Wen etal, Teh, Proc.Conf.Rad.Curing ASIA, p478 Tokyo, Oct (1988), etc., U.S. Pat. No. 3,905,815, 
JP,46-4605,B, JP.48-36281.A, JP,55-32070,A, JP,60-239736,A, JP.61-1 69835.A, JP,61-169837,A, 
JP,62-58241,A, JP.62-212401.A, An organic halogenated compound given in JP,63-70243,A, 
JP,63-298339,A, etc., K. Meier etal, J.Rad.Curing, 13 (4), 26 (1986), T.P.Gill etal, Inorg.Chem., 19 and 3007 
(1980), D.Astruc, Acc.Chem.Res., 19 (12), 377 (1896), An organic metal/organic halogenated compound 
given in JP,2-161445,A etc., S. Hayase etal, J.Polymer Sci., 25,753 (1987),E. Reichmanis etal, J.Pholymer 
Sci., Polymer Chem.Ed., 23, 1 (1985),Q.Q. Zhu etal, J.Photochem., 36, 85, 39,317 (1987),B. Amit etal, 
Tetrahedron Lett, (24) 2205 (1 973),D.H.R. Barton etal, J.Chem Soc, 3571 (1965),P.M. Collins etal, 
J.Chem.SoC., Perkin I, 1695 (1975),M. Rudinstein etal, Tetrahedron Lett, (17), 1445 (1975), J.W.Walker 
etalJ.Am.Chem.Soc, 110 and 7170 (1988), S.C.Busman etal, J.Imaging Technol., 11 (4), 191 (1985),H.M. 
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Houlihan etal, Macormolecules, 21, 2001 (1988),P.M. Collins etal, J.Chem.Soc, Chem.Commun., 532 (1972),S. 
Hayase etal, Macromolecules, 18, 1799 (1985),E. Reichmanis etal, J.EIectrochem.Soc, Solid State 
Sci.Technol., 130 (6), F.M. Houlihan etal, Macromolcules, 21, 2001 (1 988),European patent 0290th and No. 
750 — said — No. 046 or 083 — said — No. 156 or 535, Said 271,851 No., the 0,388,343 item, U.S. Pat. No. 
3,901,710, A photo-oxide generating agent which has o-nitrobenzyl type protective group of a statement in 
said 4,181,531 No., JP,60-1 98538A JP,53-133022,A, etc., M. Tunooka etal, Polymer Preprints Japan, 35 (8), 
G.Berner etal, J.Rad.Curing, 13 (4), W.J. Mijs etal, Coating Technol., 55 (697), 45 (1983), Akzo, H.Adachi etal, 
Polymer Preprints, Japan, 37 (3), European patent 0199th, No. 672, and said 84515 No. — said — No. 199 or 
672, said — No. 044 or 115 — said — No. 0101 or 122 and U.S. Pat. No. 618,564. Said 4,371,605 No., said 
4,431,774 No., JP,64-18143,A, A disulfon compound of a statement can be mentioned to a compound which 
carries out a photolysis and generates sulfonic acid, JP.61-1 66544.A, etc. which are represented by imino 
sulfonate given in JP,2-245756,A, Japanese Patent Application No. No. 140109 [ three to ], etc. 
[0039]A basis which generates acid by such lights or a compound which introduced a compound into a main 
chain or a side chain of polymer, For example, M.E.Woodhouse etal, J.Am.Chem.Soc, 104, 5586 (1982), S.P. 
Pappas etal, J.Imaging Sci., 30 (5), 218 (1986), S.Kondoetal, Makromol.Chem., Rapid Commun., 9,625 (1988), 
Y. Yamadaetal, Makromol.Chem., and 152,153,163 (1972), J. V.Crivello etal, J.PolymerSci., Polymer Chem.Ed., 
and 17 and 3845 (1979), U.S. Pat. No. 3,849,137, the German patent No. 3914407, A compound of a 
statement can be used for JP,63-26653,A, JP,55-164824,A, JP,62-69263,A, JP,63-146038,A, 
JP,63-163452,A, JP,62-153853,A, JP,63-146029,A, etc. 

[0040] Furthermore, V.N.R.Pillai, Synthesis, (1), 1 (1980), A. Abad etal, Tetrahedron Lett., (47) 4555 (1971), 

D.H.R. A compound which generates acid by light of a statement can also be used for Barton etal, 

J.Chem.Soc, (C), 329 (1970), U.S. Pat. No. 3,779,778, European patent No. 126,712, etc. 

[0041]Although especially a thing used effectively is explained below in a compound which decomposes by 

the exposure of active light in which the above-mentioned concomitant use is possible, or radiation, and 

generates acid, a photo-oxide generating agent used for this invention is not limited to these. 

(1) S-triazine derivative expressed with an oxazole derivative or a general formula (PAG2) expressed with a 

following general formula (PAG1) which a trihalomethyl group replaced. 

[0042] 

[Formula 14] 

R 202 

N-N N"^N 
r2 oi-C. o ,C. C(y)3 ^ c X N X C(yh 

(PAGl) (PAG2) 

[0043]As for R 20 ', the aryl group which is not replaced [ substitution or ], an alkenyl group, and R 202 show 
among a formula the aryl group which is not replaced [ substitution or ], an alkenyl group, an alkyl group, and 
-C(Y) 3 . Y shows a chlorine atom or a bromine atom. Although the following compounds can specifically be 
mentioned, it is not limited to these. 
[0044] 

[Formula 15] 
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Cl-^~~^— CH = CH- C^jc-CCl, 
(PAG1-1) 

H 3 C —\}— CH = CH- C „ C -CCI3 
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N-N 



H 3 CO-(^ CH = CH- C, o ^C-CBr 3 
(PAG1-3) 

/=\ n 

(n)C 4 H g 0 -^}—CH= CH-C^C -CC1 3 
(PAG1-4) 
r W N-N 

°-Y^y-cH=cH-c Vo/ .c-cci 3 

(PAG1-5) 

0^ cH=cH "O" c V fc_cci3 
0> 



N-N 

CH=CH-C S jc-CO, 



(PAG1-7) 

N-N 



^~y~CH=CH-^ == ^— CH=CH-C^C-CC1 3 
(PAG1-8) 



[0045] 

[Formula 16] 
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CC1 3 



(PAG2-5) 



N N 

X X 

C1 3 C N^CC1 3 



[0046] 

[Formula 17] 



CI 

9 



Cl 
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CI3C N^COj CI3C N^CC1 3 

(PAG2-1) (PAG2-2) 

OCH3 p-A 

$ ? 

N^N N N 

Jl J J JL 

ClaC^N^CCla Cl 3 C"^N^CCl 3 

(FAG2-3) (PAG2-4) 

OCH3 OCH3 

N N N N 
(PAG2-6) 



CH= 

A N A rri _ N^N 



C1 3 C^N^CC1 3 
fPAG2-8) 



9 



CH=CH 

C1 3 C^N^CC1 3 ClsC^N^CCls 
(PAG2-9) (PAG2-10) 



[0047](2) Iodonium salt expressed with the following general formula (PAG3), or sulfonium salt expressed 
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with a general formula (PAG4). 
[0048] 

[Formula 18] 

Ar 1 R S03 
\© Z Q r204^ s © 

Ai 2 R 205 



[0049] Formula Ar' and Ar 2 show respectively the aryl group which is not replaced [ substitution or ] 
independently here. As a desirable substituent, an alkyl group, a halo alkyl group, a cycloalkyl group, an aryl 
group, an alkoxy group, a nitro group, a carboxyl group, an alkoxycarbonyl group, a HIRODOKISHI group, a 
sulfhydryl group, and a halogen atom are mentioned. 

[0050] R 203 , R 204 , and R 205 show respectively an alkyl group which is not replaced [ substitution or ] and an aryl 
group independently. Preferably, they are an aryl group of the carbon numbers 6-14, alkyl groups of the 
carbon numbers 1-8, and those substituted derivatives. As a desirable substituent, to an aryl group, an 
alkoxy group of the carbon numbers 1-8, It is an alkyl group, a nitro group, a carboxyl group, a HIRODOKISHI 
group, and a halogen atom of the carbon numbers 1-8, and they are an alkoxy group of the carbon numbers 
1-8, a carboxyl group, and an alkoxycarbonyl group to an alkyl group. 

[0051]Z ~ is shown and an opposite anion For example, BF 4 ", AsF 6 ", PF 6 ", SbF 6 - Perfluoro 
alkane-sulfonic-acid anions, such as SiF 6 2 ~, CI0 4 ", and CF 3 S0 3 ", Condensation polynuclear 
aromatic-sulfonic-acid anions, such as a pentafluoro benzenesulfonic acid anion and a 
naphthalene-1 -sulfonate anion, anthraquinone sulfonic acid Although an anion, a sulfonic group content 
color, etc. can be mentioned, it is not limited to these. 

[0052]Two and Ar 1 of R 203 , R 204 , and the R 205 , and Ar 2 may be combined via each single bond or substituent. 

[0053]Although a compound shown below as an example is mentioned, it is not limited to these. 

[0054] 

[Formula 19] 
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[0055] 

[Formula 20] 
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(PAG3-10) 

C 7 H 15 ^Q^I + hQ^C 7 H 15 CF3SO3 
(PAG3-11) 




MeOOC 



(PAG3-13) 

0-.-0 °*o^ 

(PAG3-14) 

[0056] 

[Formula 21] 
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(Or 5 *- OrK)— 

(PAC4-1) (PAG4-2) 




(PAG4-5) (PAC4-6) 



OMe 

(PAG4-7) MeO 




[0057] 

[Formula 22] 




(PAG4-12) C0 2 C 4 ft, 
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[0058]A general formula (PAG3) and the above-mentioned onium salt shown by (PAG4) are publicly known, 
For example, J.W.Knapczyk etal, J.Am.Chem.Soc, 91,145 (1969), A.L (Maycok etal, J.Org.Chem., 35 and 
2532, 1970), E. Goethas etal, Bull.Soc.Chem.Belg., and 73 and 546 (1964), H.M. Leicester, J.Ame.Chem.Soc, 51, 
3587 (1929), J. It is compoundable by the method of a statement to V.Crivello etal, J.Polym.Chem.Ed., 18 
and 2677 (1980), U.S. Pat. No. 2,807,648 and said 4,247,473 No., JP.53-1 01 ,331 ,A, etc. 
[0059](3) The disulfon derivative expressed with a following general formula (PAG5), or the imino sulfonate 
derivative expressed with a following general formula (PAG6). 
[0060] 

[Formula 23] 



[0061]Ar 3 and Ar 4 show respectively the aryl group which is not replaced [ substitution or ] independently 
among a formula. R 206 shows the alkyl group which is not replaced [ substitution or ] and an aryl group. A 
shows the alkylene group which is not replaced [ substitution or ], an alkenylene group, and an allylene group. 
Although the compound shown below as an example is mentioned, it is not limited to these. 
[0062] 

[Formula 24] 



0 



Ai 3 - S0 2 - S0 2 - Ax* R 206 -SO 2 -O -N A 




(PAG5) 



(PAG6) 



0 
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H 3 C -Q-S0 2 -S0 2 -Q^CH 3 
{PAG5-2) 

H 3 CO-^M0 2 -S0 2 ^Q-OCH 3 
(PAGS-3) 

H 3 C S0 2 -S0 2 -^Q^C1 
(PAG5-4) 

F 3 C S0 2 -S0 2 -Q^ CF 3 

(PAGS-5) 

V-/ (PAG5-6) 

(PAG5-7) 

^^so 2 -so 2 -^c. 
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(PAG5-8) 



[0063] 

[Formula 25] 



25 



JP 11-109631 

.SO z -S0 2 -^ yCR 3 
(PAG5-9) 



S0 2 -SO 2 -^hOCH 3 
C1 ^^^ (PAG5-10) 

C1 ^^S0 2 ^S0 2 -^^-OCH 3 

(PAGS-11) 
K3C ■ — . — 

(PAG5-12) 

fP p F 

F -^-S0 2 -S0 2 — ^^"F 
F F F F 

(PAG5-13) 

0-^yso 2 -so 2 -^ 



[0064] 

[Formula 26] 
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0 OHC 
N-OS0 2 - 



N - 0S0 2 H Q) _ NHS0 2 Me 



N - 0S0 2 ~<Q)^ COMe 



(PAG6-12) 
0 

° o 

(PAG6-14) 



0 Me 
(PAG6-17) 



0 MeOOC 
(PAC6-21) 



-OS0 2 -n-C 8 H 17 



esc}- 

0 

(PAC6-18) 

0 
0 

AG6-19) (PAG6-20) 



[0066] 

[Formula 28] 
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■OMe 



O (PAG6 23) 0 (PAG6-24) 





0 (PAG6-27) 0 (PAG6-28) 



0 



COOCH 3 



0 



MeO 




N-OS0 2 - 





N-OS0 2 - 




•OMs 



0 



COOCH 3 



0 



OMe 



(PAG6-29) 



(PAC6-30) 



[0067]In the photosensitive composition of this invention, 0.1 to 20 % of the weight is suitable for the 
content of the above-mentioned photo-oxide generating agent to the total solid of a photosensitive 
composition, and 0.5 to 10 % of the weight is preferably suitable for it, and it is 0.8 to 7 % of the weight more 
preferably. 

[III]In resin this invention which has an acidolysis nature group of others which can be used together with 
resin which has an acidolysis nature crosslinking group of this invention, resin which has other acidolysis 
nature groups other than resin which has an acidolysis nature crosslinking group of this invention as a 
constituent of a photosensitive composition which forms chemical amplification type resist may be used 
together. Resin which can be used together is arbitrary resin which has a basis which may be decomposed 
into both a main chain or a side chain known from the former or a main chain, and a side chain from acid. 
Among this, resin which has a basis which may be decomposed from acid in a side chain is more preferred. 
As a basis which bases desirable as a basis which may be decomposed from acid are -COOA 0 and a -0-B° 
group, and also contains these, a basis shown by -R°-COOA° or -A -O-B 0 is mentioned. A 0 shows -C (R 01 ) 
(R 02 ) (R 03 ), -Si (R 01 ) (R 02 ) (R 03 ), or a -C(R 04 ) (R 05 )-O-R 06 group here. B° shows A 0 or a -CO-O-A 0 group (R°, 
poi _ poe anc j a £ n j ng anc j homonymy of the after-mentioned [ Ar ]). 

[0068]They are a silyl ether group, a cumyl ester group, an acetal group, a tetrahydropyranyl ether group, an 
enal ether group, an enal ester group, an alkyl ether group of the 3rd class, an alkyl ester group of the 3rd 
class, an alkyl carbonate group of the 3rd class, etc. preferably as an acidolysis nature group. They are the 
3rd class alkyl ester group, the 3rd class alkyl carbonate group, a cumyl ester group, an acetal group, and a 
tetrahydropyranyl ether group preferably. It is an acetal group especially preferably. 

[0069]Next, as matrix resin in case a basis which may be decomposed from these acid joins together as a 
side chain, they are -OH or -COOH, and alkalis soluble resin that has a -R°-COOH or -A-OH radical 
preferably at a side chain. For example, alkalis soluble resin mentioned later can be mentioned. 
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[0070]Alkali dissolution speed of these alkalis soluble resin is measured by 0.261 N tetramethylammonium 
hydroxide (TMAH) (23 **), and its thing 170A / more than a second is preferred. It is a thing 330A / more 
than a second especially preferably (it is here and A is angstrom). Alkalis soluble resin with high 
transmissivity to far ultraviolet light from a point and an excimer laser beam which attain a rectangular 
profile is preferred. Preferably, transmissivity in 248 nm of 1 -micrometer thickness is 20 to 90%. From such 
a viewpoint, especially desirable alkalis soluble resin, o- m-, p-poly (hydroxystyrene), and these copolymers, 
Hydrogenation poly (hydroxystyrene), halogen, or alkylation poly (hydroxystyrene), It is poly 
(hydroxystyrene) a part, O-alkylation or O-acylation thing, a styrene hydroxystyrene copolymer, a 
alpha-methylstyrene hydroxystyrene copolymer, and hydrogenation novolak resin. 
[0071]Resin which has an acidolysis nature group which can be used together with resin which has an 
acidolysis nature crosslinking group in this invention, As indicated by European patent No. 254853, 
JP,2-25850,A, 3-223860, 4-251259, etc., A precursor of a basis which may be decomposed from acid is 
made to react to alkalis soluble resin, or it can be obtained by the ability to carry out copolymerization of 
the alkalis-soluble-resin monomer which a basis which may be decomposed from acid combined to various 
monomers. 

[0072]Although an example of resin of having an acidolysis nature group which can be used together with 
resin which has an acidolysis nature crosslinking group used for this invention is shown below, this invention 
is not limited to these. 
[0073] 

[Formula 29] 
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— <CH-CH 2 ) (CH-CHz*- — (CH-CH 2 ) H CH - 



O-C-O-tBu 

0 (ii) 



— (CH— CH 2 ) (CH- CH 2 } (CH- CH 2 ) <CH- CK£— 

& 



»„OH 



CH 3 



CH 3 



0-CH 2 -C-0-tBu u 
0 

(iii) Yiv) 
— (CH- CH 2 )-(CH- CH 2 ^CH- CH 2 ) (CH - CH 2 )— (CH - CH 2 } 



J OH 
0-CH 2 -C-0-tBu 

0 (v) 
-(CH-CH 2 3 



OH 

0-CH 2 -C-O-tBu 
0 

(vi) 



(CH-CH 2 t 

^0-CH 2 -C-0-tBu 
0 

Cvii) 

— (CH - CH 2 ? (CH 2 CH)— 



CH 3 

O-CHj-C-O-CHlft 0H 

5 chM 

(viii) 



[0074] 

[Formula 30] 
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CH 3 
-(C-CH 2 )- 



CH 3 



-(C-CH 2 )- -(CH-CH 2 ) (CH CHJ- 

! ? Hs /^ | |A COOCH 3 COOCH 3 

COO-C^J> COO-CH 3 kji 

CHs (ix) COO-tBu (x) 

CH 3 CH 3 

-,CH 2 -<^ ^ CH ^^ ^ (xl, 

COO-CH 2 H^J> COOH, J> 



— (CH- CHjMCH- CH 2 >-(CH- CH 2 )- 




CH 3 

— (CH- CH 2 ) (C - CHz)— 



0-CH 2 -C-0-tBu 
0 (xii) 
— (CH- CH 2 ) (CH- CH 2 }- 



O-CH 2 -C-0-tBu 



CH 3 



CH, 



CH, 



~iC-CH 2 ) (C-CH 2 >- 

COO-tBu COO-CH 2 -\J^ 



[0075] 

[Formula 31] 
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-iCH-CH 2 } fCH-CH 2 ^— (CH-CH^- 

CN CN (xvi) 

• v 

OtBu OH 

— fCH- CH 2 ) fCH-CH 2 ) fCH- CB.r~ 

CN CN . 




! CH 3 

-fCH-CH z 3 (CH 2 -C3- 

COO-CH 2 CH 2 -OH (xviii) 

OiBu 

-£CH-CH 2 3 fC H-CH}— fCH-CH)- 

O-C-OtBu OH • - 
ll 
O 

-fCH-CH 2 3 (CH-CHJ fCH-CH)— 

0-CH 2 -C-0-tBu 0H 




[0076]In the above-mentioned example, as for a methyl group and Et, an ethyl group and nBu express 
n-butyl group, iso-Bu expresses an isobutyl group, and, in Me, tBu expresses t-butyl group. The content of 
the basis which may be decomposed from acid has the number of the bases which may be decomposed from 
acid in resin (B), and the number of the alkali solubility groups which are not protected by the basis which 
may be decomposed from acid (S), and is expressed with B/(B+S). content — desirable — 0.01 to 0.7 — 
more — desirable — 0.05 to 0.50 — it is 0.10-0.50 still more preferably. It becomes a cause of the film 
contraction after PEB (heat treatment after exposure), the poor adhesion to a substrate, and SCUM, and is 
not desirable at B/(B+S) >0.7. On the other hand, since a standing wave may remain to a pattern side wall 
notably in B/(B+S) <0.01, it is not desirable. 

[0077]As for weight average molecular weight (Mw) of resin which has a basis which may be decomposed 
from acid, it is preferred that it is the range of 2,000-300,000. By less than 2,000, if film decrease is large 
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and 300,000 is exceeded by development of an unexposed part, a dissolution rate to alkali of resin itself will 
become slow, and sensitivity will fall. Here, weight average molecular weight has a polystyrene reduced 
property of gel permeation chromatography, and is defined. 

[0078]Two or more kinds may use resin which has an acidolysis nature group which may be used together 
with resin which has an acidolysis nature crosslinking group, mixing. The amount of resin used which has the 
acidolysis nature crosslinking group which set resin which may be used together with resin which has an 
acidolysis nature crosslinking group of this invention, and it, It is 60 to 98 % of the weight preferably 40 to 
99% of the weight on the basis of full weight (except for a solvent) of a photosensitive composition, and resin 
which has an acidolysis nature crosslinking group among those is above in equivalent amount with an 
addition of the above-mentioned resin which may be used together, and is 80 to 100% more preferably 70 to 
100%. 

[0079]In order to adjust alkali solubility, in a photosensitive composition, with a photo-oxide generating 
agent and acidolysis nature group content resin, alkalis soluble resin which does not have a basis which may 
be decomposed from acid which carries out a postscript may be mixed, or an acidolysis nature low molecule 
lysis inhibition compound may be mixed. 

[0080][IV]In alkalis-soluble-resin this invention used by this invention, it is insoluble in water and meltable 
resin (henceforth alkalis soluble resin) may be used for an alkaline aqueous solution. As alkalis soluble resin 
used for this invention, For example, novolak resin, hydrogenation novolak resin, acetone pyrogallol resin, 
o-polyhydroxy styrene, m-polyhydroxy styrene, p-polyhydroxy styrene, Hydrogenation polyhydroxy styrene, 
halogen, or alkylation polyhydroxy styrene, A hydroxystyrene N-substitution maleimide copolymer, o/p- 
and a m/p-hydroxystyrene copolymer, a hydroxyl group of polyhydroxy styrene is received — O-alkylation 
thing in part, for example, 5~30-mol% of O-methylation thing and O-(l-methoxy) ethylation thing. 
O-(l-ethoxy) ethylation thing, O-2-tetrahydropyranyl ghost, 0~acylation things, such as 
O-(t-butoxycarbonyl) methylation thing. (For example, 5 - 30-mol% of o-acetylation thing, O-(t-butoxy) 
carbonylation thing, etc.), Although a styrene maleic anhydride copolymer, a styrene hydroxystyrene 
copolymer, a alpha-methylstyrene hydroxystyrene copolymer, carboxyl group content methacrylic system 
resin and its derivative, and a polyvinyl alcohol derivative can be mentioned, It is not limited to these. 
Especially desirable alkalis soluble resin Novolak resin and o-polyhydroxy styrene, m-polyhydroxy styrene, 
p-polyhydroxy styrene, and these copolymers, a part of alkylation polyhydroxy styrene and polyhydroxy 
styrene — they are O-alkylation or O-acylation thing, a styrene hydroxystyrene copolymer, and a 
alpha-methylstyrene hydroxystyrene copolymer. This novolak resin is obtained by carrying out addition 
condensation to aldehyde under existence of an acid catalyst by using a predetermined monomer as the 
main ingredients. 

[0081]As a predetermined monomer, phenol, m-cresol, p-cresol, Cresol, such as o-cresol, a 2,5-xylenol, 
3,5-xylenol, Xylenols, such as a 3,4-xylenol and a 2,3-xylenol. m-ethylphenol, p-ethylphenol, o-ethylphenol, 
Alkylphenols, such as p-t-butylphenol, p-octyl phenol, and 2,3,5-trimethyl phenol, p-methoxy phenol, 
m-methoxy phenol, 3,5-dimethoxyphenol, 2-methoxy-4-methyl phenol, m-ethoxyphenol, p-ethoxyphenol, 
m-propoxyphenol, p-propoxyphenol, m-butoxyphenol, Screw alkylphenols, such as alkoxy phenols, such as 
p-butoxyphenol, and 2-methyl-4-isopropyl phenols, hydroxy aroma compounds, such as m-chlorophenol, 
p-chlorophenol, o-chlorophenol, dihydroxybiphenyl, bisphenol A, phenylphenol, resorcinol, and naphthol,, 
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although two or more kinds can use it, being able to be independent or mixing, It is not limited to these. 
[0082]As aldehyde, for example Formaldehyde, paraformaldehyde, Acetaldehyde, propionaldehyde, 
benzaldehyde, phenylacetaldehyde, alpha-phenylpropyl aldehyde, beta-phenylpropyl aldehyde, 
O-hydroxybenzaldehyde, m-hydroxybenzaldehyde, p-hydroxybenzaldehyde, o-chlorobenzaldehyde, 
m-chlorobenzaldehyde, p-chlorobenzaldehyde, o-nitrobenzaldehyde, m-nitrobenzaldehyde, 
p-nitrobenzaldehyde, o-methylbenzaldehyde, m-methylbenzaldehyde, Although p-methylbenzaldehyde, 
p-ethylbenzaldehyde, p-n-butylbenzaldehyde, furfural, chloroacetaldehyde, and these acetal objects, for 
example, a chloroacetaldehyde diethyl acetal etc., can be used, In these, it is preferred to use formaldehyde. 
Such aldehyde is independent, or they are combined two or more kinds and used. As an acid catalyst, 
chloride, sulfuric acid, formic acid, acetic acid, oxalic acid, etc. can be used. 

[0083]In this way, as for weight average molecular weight of obtained novolak resin, it is preferred that it is 
the range of 1 ,000-30,000. By less than 1 ,000, film decrease after development of an unexposed part is large, 
and if 30,000 is exceeded, developing velocity will become small. Ranges especially of a suitable thing are 
2,000-20,000. weight average molecular weight of said polyhydroxy styrene other than novolak resin and its 
derivative, and a copolymer — 2000 or more — desirable — 5000-200000 — it is 10000-100000 more 
preferably. From a viewpoint of raising the heat resistance of a resist film, 25000 or more are preferred. 
Here, weight average molecular weight has a polystyrene reduced property of gel permeation 
chromatography, and is defined. Two or more kinds may use these alkalis soluble resin in this invention, 
mixing. The amount of alkalis soluble resin used is the 20 or less % of the weight on the basis of full weight 
(except for a solvent) of a photosensitive composition. 

[0084] [V]In low molecule acidolysis nature lysis inhibition compound this invention used for this invention, a 
low molecule acidolysis nature lysis inhibition compound may be used. In a position which has at least two 
bases which may be decomposed from acid into the structure as an acidolysis nature lysis inhibition 
compound used for this invention, and distance between these acidolysis nature groups left most, it is a 
compound which goes via at least eight joint atoms except an acidolysis nature group. In this invention, 
preferably an acidolysis nature lysis inhibition compound, In a position which has at least two bases which 
may be decomposed from acid into the structure, and distance between these acidolysis nature groups left 
most, In a position which has at least ten pieces, a compound via which it goes at least 12 pieces still more 
preferably at least 1 1 pieces preferably, or at least three acidolysis nature groups for a joint atom except an 
acidolysis nature group, and distance between these acidolysis nature groups left most, They are at least 
nine pieces and a compound via which it goes at least 1 1 pieces still more preferably at least ten pieces 
preferably about a joint atom except an acidolysis nature group. The number of 50 desirable maximums of 
the above-mentioned joint atom is 30 still more preferably. In this invention, when an acidolysis nature lysis 
inhibition compound has preferably three or more acidolysis nature groups [ four or more ], and when 
separated [ beyond fixed distance that has this acidolysis nature group mutually ] also in what has two 
acidolysis nature groups, lysis inhibition nature to alkalis soluble resin improves remarkably. Distance 
between acidolysis nature groups in this invention is shown by course joint atomic number excluding an 
acidolysis nature group. For example, in the case of the following compounds (1) and (2), distance between 
acidolysis nature groups is four joint atoms respectively, and is 12 joint atoms with a compound (3). 
[0085] 
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[Formula 32] 



B°-0-^-' 



A^OOC-^Hs-^Ha-^Hz-^Hz-COO-A 0 



(2) 



B 




(3) 



CH 3 

Rff*m*:-COO-A°, -0-B° 



[0086]Although the acidolysis nature lysis inhibition compound of this invention may have two or more 
acidolysis nature groups on the one benzene ring, it is a compound which comprises preferably a skeleton 
which has one acidolysis nature group on the one benzene ring, furthermore — the molecular weight of the 
acidolysis nature lysis inhibition compound of this invention is 3,000 or less — desirable — 500-3,000 — it 
is 1,000-2,500 still more preferably. 

[0087]In the desirable embodiment of this invention, the basis shown by -R°-COO-A° or -Ar-O-B 0 is 
mentioned as a basis containing the basis which may be decomposed with acid, i.e., -COO-A 0 , and a -O-B 0 
group. A 0 shows -C (R 01 ) (R 02 ) (R 03 ), -Si (R 01 ) (R 02 ) (R 03 ), or a -CCR 04 ) (R 05 )-O-R 06 group here. B° shows A 0 or 
a -CO-O-A 0 group. R 01 , R 02 , R 03 , R 04 , and R 05 , It may be the same respectively, or difference may be carried 
out, a hydrogen atom, an alkyl group, a cycloalkyl group, an alkenyl group, or an aryl group is shown, and R 06 
shows an alkyl group or an aryl group. However, at least two of R 0 ' - R 03 are bases other than a hydrogen 
atom, and two bases in R 01 - R 03 and R 04 - R 06 may join together, and they may form a ring. R° shows the 
aliphatic series or the aromatic hydrocarbon group more than divalent [ which may have a substituent ], and 
-Ar- shows the aromatic group more than divalent [ which may have a substituent of a monocycle or many 
rings ]. 

[0088] As an alkyl group here A methyl group, an ethyl group, a propyl group, n-butyl group, A thing of 1-4 
carbon numbers like a sec-butyl group and t-butyl group is preferred, As a cycloalkyl group, a cyclopropyl 
group, a cyclobutyl group, a cyclohexyl group, A thing of 3-10 carbon numbers like an adamanthyl group is 
preferred, and as an alkenyl group A vinyl group, A thing of 2-4 carbon numbers like a propenyl group, an 
allyl group, and a butenyl group is preferred, and a thing of 6-14 carbon numbers like a phenyl group, a xylyl 
group, a toluyl group, a KUMENIRU group, a naphthyl group, and an anthracenyl group as an aryl group is 
preferred, moreover — as a substituent — a hydroxyl group and a halogen atom (fluoride, chlorine, and 
bromine.) Iodine, a nitro group, a cyano group, the above-mentioned alkyl group, a methoxy group, an ethoxy 
basis, a hydroxyethoxy basis, a propoxy group, a hydroxy propoxy group andn - Alkoxy groups, such as a 
butoxy group, an isobutoxy group, a sec-butoxy group, and t-butoxy group, Alkoxycarbonyl groups, such as 
a methoxycarbonyl group and an ethoxycarbonyl group, Aralkyl groups, such as benzyl, a phenethyl group, 
and a cumyl group, an aralkyloxy group, Acyl groups, such as a formyl group, an acetyl group, a butyryl group, 
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benzoyl, a SHIANAMIRU group, and a valeryl group, Alkenyloxy groups, such as acyloxy groups, such as a 
butyryloxy group, the above-mentioned alkenyl group, a vinyloxy group, a propenyloxy group, an allyloxy 
group, a butenyloxy group, Aryloxy carbonyl groups, such as aryloxy groups, such as the above-mentioned 
aryl group and a phenoxy group, and a benzoyloxy group, can be mentioned. 

[0089]They are a silyl ether group, a cumyl ester group, an acetal group, a tetrahydropyranyl ether group, an 
enal ether group, an enal ester group, an alkyl ether group of the 3rd class, an alkyl ester group of the 3rd 
class, an alkyl carbonate group of the 3rd class, etc. preferably as an acidolysis nature group. They are the 
3rd class alkyl ester group, the 3rd class alkyl carbonate group, a cumyl ester group, and a tetrahydropyranyl 
ether group preferably. 

[0090]As an acidolysis nature lysis inhibition compound, preferably, JP,1-289946,A, JP,1-289947,A, 
JP,2-2560,A, JP,3-128959,A, JP,3-158855,A, JP.3-179353A JP.3-191351 A JP.3-200251 A 
JP,3-200252,A, JP,3-200253,A, JP,3-200254,A, JP.3-200255A JP,3-259149,A, JP,3-279958,A, 
JP.3-279959A JP,4-1650,A, JP.4-1651 A JP.4-11260A JP,4-12356,A, JP,4-12357,A, Japanese Patent 
Application No. No. 33229 [ three to ], Japanese Patent Application No. No. 230790 [ three to ], Japanese 
Patent Application No. No. 320438 [ three to ], Japanese Patent Application No. No. 25157 [ four to ], 
Japanese Patent Application No. No. 52732 [ four to ], Japanese Patent Application No. No. 103215 [ four 
to ], Japanese Patent Application No. No. 104542 [ four to ], A basis which showed above a part or all of a 
phenolic OH radical of a polyhydroxy compound that was written in specifications, such as Japanese Patent 
Application No. No. 1 07885 [ four to ], Japanese Patent Application No. No. 1 07889 [ four to ], and 4-1 521 95, 
-A compound which was combined with R °-COO-A° or B° group, and was protected is contained. 
[0091]Preferably JP,1-289946,A, JP.3-128959A JP.3-158855A JP.3-1 79353.A, JP.3-200251 A 
JP.3-200252A JP,3-200255,A, JP.3-259149A JP.3-279958A JP.4-1650A JP.4-1 1260,A,JP,4-12356,A, 
JP,4-12357,A, Japanese Patent Application No. No. 25157 [ four to ], A thing using Japanese Patent 
Application No. No. 103215 [ four to ], Japanese Patent Application No. No. 104542 [ four to ], Japanese 
Patent Application No. No. 1 07885 [ four to ], Japanese Patent Application No. No. 1 07889 [ four to ], and a 
polyhydroxy compound written in a specification of 4-152195 is mentioned. More specifically, a compound 
expressed with general formula [I] - [XVI] is mentioned. 
[0092] 

[Formula 33] 
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[0093] 

[Formula 34] 
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[0096]Here R 10 ', R 102 , R 108 , R 130 : It may be the same, or may differ and A hydrogen atom, -R°-COO-C (R 0 ') 
(R 02 ) (R 03 ) or -CO-0-C (R 01 ) (R 02 ) (R 03 ), however R°, The definition of R 01 , R 02 , and R 03 is the same as the 
above. 

[0097]R IOO :-CO- -COO- -NHCONH-, -NHCOO- and - 0- -S-, -SO-, -S0 2 - and -S0 3 - or [0098] 
[Formula 37] 




[0099]At least one side among R 150 and R 15 ' here at the time of G= 2-6, however G= 2 An alkyl group, R 150 , 
R 15 ' : It may be the same or may differ, A hydrogen atom, an alkyl group, an alkoxy group, -OH, -COOH, -CN, 
a halogen atom, -R l52 -COOR 153 , or -R l54 -OH, R 152 , an R ,54 :alkylene group, R 153 : A hydrogen atom, an alkyl 
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group, an aryl group, or an aralkyl group, R", R 103 - R 107 , R 109 , R 1 " - R" 8 , R 121 - R 123 , R 128 - R 129 , R 131 - R 134 , R 138 
- R 14 ', and R 143 : It may be the same or may differ, A hydrogen atom, a hydroxyl group, an alkyl group, an 
alkoxy group, an acyl group, an acyloxy group, an aryl group, an aryloxy group, an aralkyl group, an aralkyloxy 
group, a halogen atom, a nitro group, a carboxyl group, a cyano group, or -N (R 155 ). (R 156 ) (R 155 .) R I56 :H, an alkyl 
group, or an aryl group 

R"°: — a single bond and an alkylene group — or [0100] 
[Formula 38] 



[01 01]R 157 , R 159 : It may be the same, or may differ and A single bond, an alkylene group, -0-, -S-, -CO-, or 
a carboxyl group, R 168 : A hydrogen atom, an alkyl group, an alkoxy group, an acyl group, an acyloxy group, an 
aryl group, a nitro group, a hydroxyl group, a cyano group, or a carboxyl group, However, a hydroxyl group 
may place and replace with an acidolysis nature group (for example, t-butoxy carbonylmethyl group, a 
tetrahydropyranyl group, a 1-ethoxy-1 -ethyl group, a 1 -t-butoxy- 1 -ethyl group). 

[0102]R 119 , R 120 : It may be the same, or may differ and A methylene group, a low-grade alkylation methylene 
group, a halo methylene group, or a halo alkyl group, . However, in this application, a low-grade alkyl group 
refers to the alkyl group of the carbon numbers 1-4. R t24 - R <27 : It may be the same, or may differ and A 
hydrogen atom or an alkyl group, R' 35 - R 137 : It may be the same, or may differ and A hydrogen atom, an alkyl 
group, an alkoxy group, an acyl group, or an acyloxy group, R' 42 : — a hydrogen atom, -R°-COC— C (R 0 ') (R 02 ) 



[0104]R 144 , R 145 : It may be the same, or may differ and A hydrogen atom, low-grade alkyl group, and 
low-grade halo alkyl group or an aryl group, R 146 - R 149 : It may be the same or may differ, A hydrogen atom, 
a hydroxyl group, a halogen atom, a nitro group, a cyano group, a carbonyl group, an alkyl group, an alkoxy 
group, an alkoxycarbonyl group, an aralkyl group, an aralkyloxy group, an acyl group, an acyloxy group, an 
alkenyl group, an alkenyloxy group, an aryl group, an aryloxy group, . Or an aryloxy carbonyl group, however 
the substituent of the four same signs each may not be the same bases. -CO- or -S0 2 - Z, B : Y: A single 
bond or -0-, A: A methylene group, a low-grade alkylation methylene group, a halo methylene group, or a 
halo alkyl group, A single bond or a oxymethylene group, a-z, a1-y1 : E: At the time of plurality. () The integer 
of a-q and s from which the inner basis may be the same as or different, t, v, gH1 , k1-m1 , o1 , q1 , s1 , u1 :0, 
or 1-5, r, u, w, x, y, z, a1-f1, p1, r1, t1, v1-x1:0, or the integer of 1-4J1, n1, z1, a2, b2, c2, d2:0, or the integer 




(R 03 ), or -CO-O-C (R 01 ) (R 02 ) (R 03 ) — or [0103] 
[Formula 39] 
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of 1-3, At least one of z1, a2, c2, and d2 1 or more, the integer of y1:3 - 8, (a+b), (e+f+g), (k+l+m), (q+r+s), 
(w+x+y), (d+d1), ( g 1+h1+i1+j1), (o1+p1), >=(s1+t1) 2, <=Gl+n1) 3, (r+u), (w+z), (x+a1), (y+b1), (d+e1), 
(d1+f1), In ( P 1+r1), (t1+v1), <=(x1+w1) 4, however general formula [V], (w+z), (x+a1) <=5, (a+c), (b+d), (e+h), 
(f+i), (g+j), (k+n), (l+o), (m+p), (q+t), (second+v), (g1+k1), (h1+H), (i1+m1), (o1+q1), and <=(s1+u1) 5 are 
expressed. 




*r«as, -s-, -so- 4 l < u-s- 
0 



E 162_ R 166. 




,164 



-JL-£, -O-R 0 -COO-C(R 01 ){R az )(R 03 J 4 L < 
li-0"CO-0-C(R ai ){R M )(R 03 X t§ U < t 4 
2o l±-O-R°-COO-C(R 01 HR 02 KR M ) t l, < {+_ 
O-CO-O-C(R«i)(R 02 )(R 0a }T-££, X% £4^ L< 



[0106] 

[Formula 41] 
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' , "*'>I^ 7****, 7;^^yi, 4 
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K : 4>fc < <h i (>2ofi:-0-R 0 -COO-C(R OI )(R 02 )(R<")Si L 

f2,h2 : Oi L < ttl, ' - 

g2 : 04 U< (il~40fift. 



[0107] 

[Formula 42] 
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7^^-^^, 7';-Jl/S. 77HIH, 7* 
3*->A;l/*--;u£, 7 'J - fi>t 7 

R 181 : 'J?* < i (,20 l±-O-R0-COO-C(R 01 )(R M KR M )H *> U < 

tt-o-co-o-ccR H KH"xR«)a-c* 15 . *<om±fr&& 

[0108] 

[Formula 43] 
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R 183 -R 1S6 : ^oy>^ 7* + * 

K 187 : ^4 < fc &2o|±-0-R°-COO-C(R 01 HR° 2 MR M )£t 

L < tt, -O-CO-O-C(R 01 XR 02 )(R 03 )*-C-^ D, -to 

■ **t. 

[0109]An example of a desirable compound skeleton is shown below. 
[0110] 

[Formula 44] 
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[Formula 45] 




OH 



[0112] 

[Formula 46] 
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[0113] 

[Formula 47] 
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OR 



[0114] 

[Formula 48] 



50 




[0115] 

[Formula 49] 




[0116] 

[Formula 50] 
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CH 3 CH 3 CH 3 



(25) 

[0117] 

[Formula 51] 
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CH 3 CH 3 



CH3 OK CH 3 



(27) 





(29) 



[0118] 

[Formula 52] 
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[0119] 

[Formula 53] 
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[0120] 

[Formula 54] 



CH 3 




[0121] 

[Formula 55] 
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[0124] 

[Formula 58] 
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[0126] 

[Formula 60] 




[0127] 

[Formula 61] 




[0128] 

[Formula 62] 
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[0129]R in compound (1) - (63) is a hydrogen atom, [0130] 
[Formula 63] 

CH 2 -COO-C(CH 3 ) 2 C 6 H 5 , — CH 2 -COO-C 4 H 9 t 



— COO^Hgt , 




[0131]******. However, three pieces may be bases other than a hydrogen atom by at least two pieces or 
structure, and each substituent R may not be the same basis. 

[0132]In this invention, when combining with resin, the photo-oxide generating agent, and alkalis soluble 
resin containing an acidolysis nature group, the addition of the above-mentioned lysis inhibition compound is 
50 or less % of the weight of the total-solids weight of a photosensitive composition, and is 35 or less % of 
the weight of a range more preferably 40 or less % of the weight. 
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[0133][VI]To the positive type photosensitive composition of ingredient this invention of others which are 
used for the photosensitive composition of this invention, if needed. The compound etc. which have two or 
more phenolic OH radicals which promote the solubility over a color, paints, a plasticizer, a surface-active 
agent, a photosensitizer, an organic base nature compound, and a developing solution can be made to 
contain. 

[0134]A compound which has two or more phenolic OH radicals which can be used by this invention is a with 
a molecular weight of 1000 or less phenolic compound preferably. Although it is required in a molecule to 
have at least two phenolic hydroxyl groups, if this exceeds 10, the improvement effect of a development 
latitude will be lost. Ratio of thickness dependency of a phenolic hydroxyl group and an aromatic ring is large 
at less than 0.5, and there is a tendency for a development latitude to become narrow. If this ratio exceeds 
1.4, the stability of this constituent will deteriorate, it becomes difficult to acquire high resolving power and 
good thickness dependency, and it is not desirable. 

[0135]A desirable addition of this phenolic compound is 2 to 50 % of the weight to alkalis soluble resin, and is 
5 to 30 % of the weight still more preferably. In an addition exceeding 50 % of the weight, development 
residue gets worse, and the new fault that a pattern changes at the time of development occurs, and it is 
not desirable. 

[0136]Such a with a molecular weight of 1000 or less phenolic compound can refer to a method given in 
JP,4-122938,A, JP.2-28531.A, United States patent 4916210th, and European patent the 219294th grade, 
and can compound it easily in a person skilled in the art, for example. Although an example of a phenolic 
compound is shown below, a compound which can be used by this invention is not limited to these. 
[0137]Resorcinol, phloroglucine, 2,3,4-trihydroxy benzophenone, 2,3,4,4-tetrahydroxybenzophenone, 
2,3,4,3', 4', and 5'-hexahydroxybenzophenone, Acetone pyrogallol condensation resin, fluoroglucoside, 2,4,2', 
and 4'-biphenyl tetrol, 4,4'-thiobis (1 ,3-dihydroxy) benzene, 2,2', and 4,4'-tetrahydroxydiphenyl ether, 2,2' 
and 4,4'-tetrahydroxy diphenyl sulfoxide, 2,2' and 4,4'-tetrahydroxy diphenylsulfone, tris(4-hydroxyphenyl) 
methane, 1 ,1-bis(4-hydroxyphenyl)cyclohexane, a 4,4-(alpha-methylbenzyliene) bisphenol, alpha, alpha', 
alpha"-tris (4-hydroxyphenyl)-1 ,3,5-triisopropyl benzene, alpha, alpha', alpha"-tris 

(4-hydroxyphenyl)-1-ethyl-4-isopropylbenzene, 1 ,2,2-tris(hydroxyphenyl) propane, 1 ,1 ,2-tris(3,5-dimethyl- 
4-hydroxyphenyl) propane, 2,2,5,5-tetrakis (4-hydroxyphenyl) hexane, 1,2-tetrakis (4-hydroxyphenyl) 
ethane, 1 ,1 ,3-tris(hydroxyphenyl) butane, Para [alpha, alpha, alpha', and alpha'-tetrakis (4-hydroxyphenyl)] - 
Xylene etc. can be mentioned. 

[0138]A desirable organic base nature compound which can be used by this invention is a compound whose 
basicity is stronger than phenol. A nitrogen-containing basic compound is especially preferred. As desirable 
chemical environment, following formula (A) - (E) structure can be mentioned. 
[0139] 

[Formula 64] 
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[0140]A desirable compound is a nitrogen-containing basic compound which has two or more nitrogen 
atoms of different chemical environment in a monad, and is a compound which has especially a compound or 
alkylamino group including both ring structures containing the amino group and nitrogen atom which are not 
replaced [ substitution or ] preferably. As a desirable example, the aminopyridine which is not replaced [ the 
guanidine which is not replaced / substitution or / substitution, or ], The aminopyrrolidine which is not 
replaced [ the amino alkyl pyridine which is not replaced / substitution or / substitution or ], the inda which 
is not replaced [ substitution or ] — the pyrazole which is not replaced [ sol, substitution, or ]. The 
pyrimidine which is not replaced [ the pyrazine which is not replaced / substitution or /, substitution or ], 
The amino alkyl morpholine etc. which is not replaced [ the amino morpholine which is not replaced / the 
piperazine which is not replaced / the pyrazoline which is not replaced / the imidazoline which is not 
replaced / the pudding which is not replaced / substitution or /, substitution, or /, substitution, or /, 
substitution, or /, substitution, or /, substitution, or ] are mentioned. Desirable substituents are an amino 
group, an amino alkyl group, an alkylamino group, an amino aryl group, an arylamino group, an alkyl group, an 
alkoxy group, an acyl group, an acyloxy group, an aryl group, an aryloxy group, a nitro group, a hydroxyl group, 

67 



JP 11-109631 

and a cyano group. As a desirable compound, especially Guanidine, 1 ,1-dimethylguanidine, 1,1,3,3, - 
tetramethyl guanidine, 2-aminopyridine, 3-aminopyridine, 4-aminopyridine, 2-dimethylamino pyridine, 
4-dimethylaminopyridine, 2-diethylamino pyridine, 2-(aminomethyl) pyridine, 2-amino-3-methylpyridine, 
2-amino-4-methylpyridine, 2-amino-5-methylpyridine, 2-amino-6-methylpyridine, 3-aminoethyl pyridine, 

4- aminoethyl pyridine, 3-aminopyrrolidine, A piperazine, N-(2-aminoethyl) piperazine, N-(2-aminoethyl) 
piperidine, 4-amino-2,2,6,6-tetramethylpiperidine, 4-piperidino piperidine, 2-imino piperidine, 

1- (2-aminoethyl) pyrrolidine, a pyrazole, 3-amino-5-methyl pyrazole, a 5-amino-3-methyl-1-p-tolyl 
pyrazole, Pyrazine, 2-(aminomethyl)-5-methyl pyrazine, pyrimidine, 2,4-diaminopyrimidine, 
4,6-dihydroxypyrimidine, 2-pyrazoline, 3-pyrazoline, N-amino morpholine, Although N-(2-aminoethyl) 
morpholine etc. are mentioned, it is not limited to this. 

[0141]These nitrogen-containing basic compounds are independent, or are used together two or more sorts. 
The amount of nitrogen-containing basic compound used is usually 0.01 to 5 weight section preferably 0.001 
to 10 weight section to photosensitive composition (except for solvent) 100 weight section. An effect of this 
invention is not acquired in less than 0.001 weight sections. On the other hand, when ten weight sections 
are exceeded, there is a tendency for the development nature of a fall of sensitivity or a non-exposed area 
to get worse. 

[0142]There are fat dye and a basic stain as a suitable color. Specifically Oil yellow #101, oil yellow #103, oil 
pink #312, oil green BG, Oil blue BOS and oil blue #603, the oil black BY, Oil black BS, the oil black T-505 
(above Orient chemical industry incorporated company make), Crystal Violet (CI42555), Methyl Violet 
(CI42535), rhodamine B (CI45170B), malachite green (CI42000), methylene blue (CI52015), etc. can be 
mentioned. 

[0143]Sensitivity can be given to i or g line for a photosensitive composition of this invention by making a 
long wavelength field carry out sensitization from far-ultraviolet [ in which adds a spectral sensitization 
agent which is listed below and a photo-oxide generating agent to be used does not have absorption ]. As a 
suitable spectral sensitization agent, specifically Benzophenone, p,p'-tetramethyldiaminobenzophenone, 
P,p'-tetraethyl ethylamino benzophenone, 2-chloro thioxan ton, Antron, 9-ethoxyanthracene, anthracene, 
pyrene, perylene, Phenothiazin, benzyl, an acridine orange, a benzoflavin, Setoflavine T, 
9,10-diphenylanthracene, 9-fluorenone, An acetophenone, phenanthrene, 2-nitrofluorene, 

5- nitroacenaphthene, Benzoquinone, a 2-chloro-4-nitroaniline, N-acetyl-p-nitroaniline, P-nitroaniline, 
N-acetyl-4-nitro 1-naphthylamine, PIKURAMIDO, anthraquinone, 2-ethylanthraquinone, 

2- tert-butylanthraquinone 1,2-benz Anthraquinone, Although it is 3-methyl-1 ,3-diaza-1 ,9-benz anthrone, 
dibenzal acetone, 1 ,2-naphthoquinone, a 3,3'-carbonyl screw (5,7-dicarbomethoxycoumarin), coronene, etc., 
it is not limited to these. It is usable also as an extinction agent of far ultraviolet light of a light source in 
these spectral sensitization agents. In this case, an extinction agent reduces catoptric light from a 
substrate, is lessening influence of a multiple echo in a resist film, and reveals an effect of standing wave 
improvement. 

[0144]A photosensitive composition of this invention is melted in a solvent which dissolves each 
above-mentioned ingredient, and is applied on a base material. As a solvent used here, ethylene dichloride, 
cyclohexanone, Cyclopentanone, 2-heptanone, gamma-butyrolactone, methyl ethyl ketone, Ethylene glycol 
monomethyl ether, ethylene glycol monoethyl ether, 2-methoxy ethyl acetate, ethylene glycol monoethyl 
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ether acetate, Propylene glycol monomethyl ether, propylene-glycol-monomethyl-ether acetate, Toluene, 
ethyl acetate, methyl lactate, ethyl lactate, methoxy methyl propionate, ethoxyethyl propionate, methyl 
pyruvate, ethyl pyruvate, pyruvic acid propyl, N.N-dimethylformamide, dimethyl sulfoxide, N-methyl 
pyrrolidone, a tetrahydrofuran, etc. are preferred — these solvents — it is used, independent or mixing. 
[0145]A surface-active agent can also be added to the above-mentioned solvent. Specifically 
Polyoxyethylene lauryl ether, polyoxyethylene stearylether, Polyoxyethylene alkyl ether, such as 
polyoxyethylene cetyl ether and polyoxyethylene oleylether. Polyoxyethylene alkyl aryl ether, such as 
polyoxyethylene octylphenol ether and polyoxyethylene nonyl phenol ether. Polyoxyethylene 
polyoxypropylene block copolymer. Sorbitan monolaurate, sorbitan monopalmitate, sorbitan monostearate, 
Sorbitan fatty acid ester species, such as sorbitan monooleate, sorbitan trioleate, and sorbitan tristearate, 
Polyoxyethylene sorbitan monolaurate, polyoxyethylene sorbitan monopalmitate, Polyoxyethylenesorbitan 
monostearate, polyoxyethylene sorbitan trioleate, The Nonion system surface-active agents, such as 
polyoxyethylene sorbitan fatty acid ester, such as polyoxyethylene sorbitan tristearate, EFUTOPPUEF301 , 
EF303, EF352 (made in new Akita Chemicals), The megger fuck F171, F173 (made by Dainippon Ink), Fluorad 
FC430, FC431 (made by Sumitomo 3M), Fluorochemical surfactants, such as Asahi guard AG710, the Sir 
chlorofluocarbon S-382, SC101, SC102, SC103, SC104, SC105, and SC106 (made by Asahi Glass Co., Ltd.), 
Organosiloxane polymer KP341 (made by Shin-Etsu Chemical Co., Ltd.), an acrylic acid series or 
methacrylic acid series (**) polymerization poly flow No.75, No. 95 (product made from Kyoeisha Fatty 
chemistry Industry), etc. can be mentioned. Loadings of these surface-active agents of below the amount 
part of duplexs are usually one or less weight section preferably per solid content 100 weight section in a 
constituent of this invention. It may add independently and these surface-active agents can also be added 
in some combination. 

[0146]The above-mentioned photosensitive composition on a substrate (example: silicon / diacid-ized 
silicon covering) which is used for manufacture of a precision integrated circuit device A spinner, A good 
resist pattern can be obtained by exposing through a predetermined mask after spreading with suitable 
coating methods, such as a coating machine, and developing negatives by performing bake. 
[0147]As a developing solution of a photosensitive composition of this invention, sodium hydroxide, a 
potassium hydrate, Inorganic alkali, such as sodium carbonate, a sodium silicate, metasilicic acid sodium, and 
an ammonia solution. Primary amines, such as ethylamine and n-propylamine, diethylamine, Tertiary amines, 
such as secondary amines, such as di-n-butylamine, triethylamine, and methyldiethylamine. Alcohol amines, 
such as dimethylethanolamine and triethanolamine. Alkaline aqueous solutions, such as cyclic amines, such 
as quarternary ammonium salt, such as tetramethylammonium hydroxide and tetraethylammoniumhydroxide, 
pyrrole, and PIHERIJIN, can be used. Alcohols and a surface-active agent can also be used for the 
above-mentioned alkaline aqueous solution, carrying out adequate amount addition. 
[0148] 

[Example] Hereafter, although an example explains this invention still in detail, thereby, the contents of this 
invention are not limited. 

The synthetic example 1 (composition of example of resin-1) 

20 g of polyhydroxy styrene (Nippon Soda VP-8000) was dissolved in THFIOOml. 6.7 g of isobutylvinyl ether 
and 5.4 mg of p-toluenesulfonic acid were added to this, and it was made to react at a room temperature for 

69 



JP 11-109631 

16 hours. 3.4 g of triethylamine and 3.2 g of cross linking agents (1) were added to this solution, and it was 
made to react to it at a room temperature for 70 hours. When 500 ml of water was filled with reaction 
mixture, the viscous thing deposited. This viscous thing was dissolved in acetone/toluene, and hexane was 
added to this solution. When the solid obtained by adding hexane was filtered and it dried after removing a 
supernatant fluid, the example 1 of resin was acquired. (35% of a protection rate, the weight average 
molecular weight 26000) 
[0149] 

[Formula 65] 



cr 

mmm i ) 

[0150]The synthetic example 2 (composition of example of resin-2) 

28 g of polyhydroxy styrene (Nippon Soda VP-5000) was dissolved in 200 ml of pyridine, and 25g of JI 
carbonic acid-t-butyl added to this. After making this solution react at 50 ** for 2 hours, 4.2g of cross 
linking agents (2) were added to this, and it was made to react at a room temperature for 60 hours. When the 
granular material which filled 120 ml of concentrated hydrochloric acid / water 2L with reaction mixture, and 
deposited was filtered, it rinsed and it dried, the example 2 of resin was acquired. (30% of a protection rate, 
the weight average molecular weight 38000) 
[0151] 

[Formula 66] 

[0152]The synthetic example 3 (composition of the resin 1 for comparison) 

20 g of polyhydroxy styrene (Nippon Soda VP-8000) was dissolved in THFIOOml. 6.7 g of isobutylvinyl ether 
and 5.4 mg of p-toluenesulfonic acid were added to this, and it was made to react at a room temperature for 
16 hours. When 500 ml of 1g of triethylamine / water were filled with reaction mixture, the granular material 
deposited. When the granular material was filtered, it rinsed and it dried, the resin 1 for comparison was 
obtained. (35% of a protection rate, the weight average molecular weight 1 1000) 
[0153] 

[Formula 67] 

[0154]The synthetic example 4 (composition of the resin 2 for comparison) 

28 g of polyhydroxy styrene (Nippon Soda VP-5000) was dissolved in 200 ml of pyridine, and 25g of JI 
carbonic acid-t-butyl added to this. This solution was made to react at 50 ** for 2 hours. When the granular 
material which filled 120 ml of concentrated hydrochloric acid / water 2L with reaction mixture, and 
deposited was filtered, it rinsed and it dried, the resin 2 for comparison was obtained. (30% of a protection 
rate, the weight average molecular weight 1-1000) 
[0155] 

[Formula 68] 

[0156]Resist was prepared using the compound shown in Examples 1-4 and the comparative example 1 - 
the example of the 4 above-mentioned composition. The formula at that time is shown in the following table 
1. 
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[0157] 
[Table 1] 

[0158]The cable address of the thing except having illustrated as an example among the compounds used in 
Table 1 was shown in the notes of Table 1. Although the compound used as a lysis inhibition agent is 
illustrated as an example (18), the acidolysis nature group shown by R in it is t-butyloxy KAUBO nil methyl 
group. 

[Preparation of a photosensitive composition and evaluation] 4-dimethylaminopyridine was added to each 
raw material shown in table-1 , and it dissolved in 9.5 g of propylene-glycol-monomethyl-ether acetate, it 
filtered with a 0.2-micrometer filter, and the resist solution was created. Using the spin coater, this resist 
solution was applied on the silicon wafer, was dried with the vacuum absorption type hot plate for 90 ** 120 
seconds, and the resist film of 0.83 micrometer of thickness was obtained. It exposed by using a 248nmKrF 
excimer laser stepper (NA=0.42) for this resist film. A 90 ** vacuum absorption type hot plate performed 
heating for 60 seconds immediately after exposure, respectively, and it was immediately immersed for 60 
seconds in tetramethylammonium hydroxide (TMAH) solution 2.38%, and rinsed and dried with water for 30 
seconds. Thus, respectively, the profile of the pattern on the obtained silicon wafer, sensitivity, resolution, 
and line width change were evaluated as follows, and were compared. The result was also shown in Table 1. 
[0159][Sensitivity] Sensitivity was defined with the light exposure reproducing a 0.40-micrometer mask 
pattern. 

[Resolution] Resolution expresses the marginal resolution in the light exposure reproducing a 
0.40-micrometer mask pattern. 

[Film decrease] Measurement and an appraisal method were indicated on the note of Table 1. 

As for the positive type photosensitive composition of the result of Table 1 to this invention, it turns out 

that it is the photosensitive composition which there is no line width change even if it carries out after 

[ PEB ] temporality to the comparative examples 1 and 2, had high sensitivity and high resolving power, also 

had few dissolution losses (film decrease) of the resist film of an unexposed part, and was excellent in them. 

[0160] 

[Effect of the Invention]By the positive type photosensitive composition of this invention containing the 
resin by which the bridge was constructed over polymer backbone with the acidolysis group of the specific 
structure having contained the 3rd class carbon group, the resolution of a minute pattern is high, and it is a 
dissolution loss (film decrease) of the resist film of an unexposed part. Moreover, little resist without the fall 
of sensitivity is obtained. 
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(1) hU^n^^;l/S^Mjtt/cTf2-l5S (PAG 

1) vmznzJc^j-mmmMi-m^ (pa 
g 2) T-sstis s - h y 7i>'yff«f*o 

[0 0 4 2] 
[ftl 4] 

R 202 

N-N N^N 
(PAG1) (PAG2) 

[0043] iW, r 201 a«^feL<a*«n©ry 
r;Hr~;i/§, r 202 aw&fc l < 

7;Hr^;L-S, 7;L-^;L-S, -C (Y) 3 

tttLXTCft&T^WS C CftS. icffig 

[0 0 4 4] 
[ftl 5] 



(12) 
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Cl-£>-CH=CH--C C-CC1, 



H 3 C^)— CH=CH-C Nq ,,C-CC13 



H 3 CO-^}- CH = CH-C^C-CBr 3 
(PAG1-3) 

(n)C 4 H 9 0-\>~"CH=CH-C^C-CCl3 
(PAG1-4) 



•CH=CH-C So ,C-CCl 3 
(PAG1-5) 

N-N 



^^-CE=CH-^^-C*^C-CCl 3 
(PAG1-6) 

QQ~ch=ch-c: o >cci 3 

(PAfil-7) 

^y~CH=CH— ^^-CH=CH-C >o ,C-CCl 3 



[0 0 4 5] 
Ut \ 6] 



#Pw1¥ 1 1 - 1 0 9 6 3 1 



[0 0 4 6] 
Cftl 7] 



CI 



C1 3 C 



CCI3 

(PAG2-1) 



OLH3 



(PAG2-3) 
OCH, 



N N 
CljC^N^CCls 



IX 




[0 0 4 9] CCT^ArK A r 2 fct&^jilcB&fc 

ch=ch "V 40 b<tt*M«©ry-;i/S^to ifSL^imtL 

^•N^CC1 3 Cl 3 C^N^r™ 



(PA32-9) (PAG2-10) 7 hSfe itfAnyyfi?iW6n8. 

[0 0 5 0] R 203 , R 204 , R 205 ag-^JtelC, H 
[0 0 4 7] (2) Tf2©-|5S (PAG 3) TfSStt «feL< 7 7 U -^S^f <, ft 

8 3-K-->^ (PAG 4) TiS^tl SL<tt, SIt6~l 4 07'J-;H, KHSn~8 

[0 0 4 8] V>«&S£ Lttt, 7y-;l/gfc*f LTfci:^fgf& 1 - 8 

[ffcl 8] so o^l/n+^S, gill ~807;^;H^ -hn 
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AsFg\ PFs\ SbFe-, S i Fe 2 - , ClOr, 

c F 3 s 03-f(DA-7;Wn7^*yxii'*yi7^ 
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[0 0 5 2] S/cR 203 , R 204 , R 205 ©^^©2-3 
feitfA r 1 , A r 2 a^tl^'tl©*|gl^S/ca«mS* 

[0 0 5 3] Hf*Mt LT«iUT^^-rftl^WW6 

[0 0 5 4] 
[ftl 9] 




[0 0 5 5] 
[ft 2 0] 
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-Me Sb 6 

(PAG3-10) 



[0 0 5 6] 
[<fc2 1] 



c?Hi5 vJ^^LJ^^ 15 CF3S0 ' 

(PAC3-11) 



0 3 S- 
MeOOC 



(PAG4-1) (PAG4-2) 
(PAG4-1) 



S AsF6" 
(PAG4-3) 

S + CF3SO3 



s; o 3 s 



{PAG4-5; (PAG4-6) 
OMe 

(OHO-» *-0-~ 

(PAC4-7) MeO 

(PAG4-8) 

(PAG4-9) 



Me "QjS- 
(PAG4-I0) 
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[0 0 5 8] HHS (PAG 3) , (PAG4) « 
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lym.Chem. Ed. ,18,2677(1980), *Bff fF W.2 , 807 , 648 ^ 
43 <fc tflH4 , 247 , 473^, # HB353- 101 , 331^*tCfefc© 

^ tc «t d -a-fiSc-r s c t ifi-e # s o 

[0 0 5 9] (3) TfH-»S (P AG 5) T?gSftS 
i'XiWm XttTE-fiS (PAG 6) 
ft 5 h If *f*o 

[0 0 6 0] 

[ft 2 3] 



A^-SOa-SOs-Ar 4 R 206 -SO z -O-N; 



A 

Y 



(PAG5) 



(PAG6) 



[0 0 6 113*, Ar 3 , A vHi^kmamWk^h 

r^i^s, 7;Kr~n/fi, rv~u 

[0 0 6 2] 
[ft 2 4] 



ci— so 2 -so 2 ^Y~y- ci 

(PAG5-1) 

H 3 C -^^-S0 2 -S0 2 -^^-CH 3 
(PAG5-2) 

H 3 C0 s °2- S °2-^^- 0CH : 

(PAG5-3) 

H 3 C ~^~y~ S0 2 - S0 2 ^j^ CI 
(PAG5-4) 

F 3 C -^)~ S0 2 -S0 2 ^Q- CF 3 
(PAG5-5) 

^-so 2 -so 2 -^ 

^— ' (PAG5-6) 

h 5 c 2 o -(")- s ° 2_ S ° 2 ^v3~ 01 

(PAG5-7) 



.so 2 -so 2 -^-ci 



[0 0 6 3] 
[ft 2 5] 
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.SO z -S0 2 ^VcH 3 [0 0 6 4] 

(PAG5-9) 



soe-sog-^^ocHa 

C1 -^^v^ (PAG5-10) 



ClH 0^ S ° 2 ^ S02 "^^" OCH3 
(PAG5-11) 

(PAG5-12) 
F f p P 



FH^S0 2 - S O 2 -^Q-; 
F F F F 

CPAG5-13) 

<IM> 




[0 0 6 5] 



[ft 2 7] 




[0 0 6 6] 



Cffc2 8] 
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0 (PAG6-23) 0 (PAG6-24) 

0 0 (PAG6-26) 
(PAG6-25) 

0 0 



0 C00CH 3 O MeO 



(PAG 6 29) 

[0 0 6 7] *«WOS5Jtffififi»ftK:*^T±3BO«« 

1~2 0S«%;&^T?&?K jffSLOiO. 5-10 
SM%*^iSTf*»3, <fcD»£L<«0. 8~7ll% 

cm ] ^H^cK^M^ifa^^-rsssitwfflT- 
§ § *©fls©»»»ttg*#r e wis 
*«w»«:43v^Ttt, {tmgmmui/z 

stress, ±iis/c««ii, ssih*, jimjkmm 

COOA 0 , -0-B°gT?£!3, H£Cft&£^t?S£ 
LTii, -R°-COOA°, Xa-Ar-O-B 0 T-^ 
n«l*W6n«. cCT'AHi, -C (R 01 ) (R 
» 2 ) (R» 3 ) , -S i (R 01 ) (R» 2 ) (R 03 ) tL< 
tt-C (R 04 ) (R 05 ) -O-R 06 S^fo B° «, 
A 0 Xtt-C O-O-A 0 S^f (R<\ R 01 ~R 06 , 

st; A rmt3S©fe©tiwi» o 

[0 0 6 8] WftMfEM t LTWS L < a, y ;vx 
Fntf^x;l/x— i/-;H-f;H, x/— 

3, 7-fe*-;l/g, -r h^HFntf^x;l/X-x;^ST 



OMe 
OMe 



(PAG6-30) 



[0 0 6 9] cn5®T^»W#8S^«iltL 

te^-r s*§£©wtaf» t ura, wilt- 0 h t, l 

<ti-COOH, $?£L<«-R°-COOHfcL<« 

- Ar - 0 Hg*#r 8 7 U BTjSttttfllT?* S o M 

80 

[0070] cftt>7)ifivvj : mmm<DT)i<tivmM 

mmz, 0. 26 1Nfh7^f;l/7y ; &^WK 
n^WF ITMAH) TfWS (2 3°C) LT170 
A U\, #(c£?3; KH3 3 0A 

/ #ix±© t ©t?£ 5 (llTA hn- 

^smv£mmmmhi\ kks, 1 iimwf<0 2 4 

8 nmT©SiIW2 0-9 0%T$5„ 

#«?£L^7;l^y^1«fBg«, o-, m 

*Sffc#y (tKn^xfpy) , /ND^vfe 
L<«7;i/3f;]/flBW*y (tFn^>xfuy) , *°y 

tto-7 f/M\M, xf l/y-tFn+yxf L' y±±S 

[0 0 7 1 ] *fgBj§t<lfc'l,>T»^«ttS§«S^WrS« 

t ffffl?^ s«##ffig£#r 5 sett, gwiwtf 2 

5 4 8 5 3 f#H ¥ 2-25850 F3J3-223 
8 6 0f|, F3J4-25125 9^lC^*nTVS«J: 
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[0 0 7 2] *«WfCffifflSnSK»»^llfRS*Wr [0 0 7 3] 

sssgtwfflT*s«^»tts^w-rssag©n^ij* [ft 2 9] 

— (CH- CH 2 ) (CH- CH 2 3— — (CH- CH 2 ) (CH- CH 2 }— 



0-C-O-tBu OH 
0 (ii) 



— (CH— CH 2 ) (CH— CH 2 } (CH- CH 2 ) (CH- CH 2 }— 



0-CH 2 -C-0-tBu OH 



0-CH 2 -C-0-tBu 



— (CH- CH 2 } — (CH- CH 2 }— (CH- CH 2 }- -(CH- CH 2 )-(CH- CH 2 }— 



0-CH 2 -C-0-tBu 



0-CH,-C-0-tBu 



— (CH- CH 2 )— 

^0-CH 2 -C-0-tBu ^JL^OH 



0-CH 2 C 0 C 

0 CH 3 

(viii) 
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-fC-CH 2 >- -(C-CH 2 )- -<CH-CH 2 } (CH- CH)- 

| COOCH 3 COOCH 3 
COO-CH3 LJ 



COO-tBu ( X ) 



CH 3 
-(CHj-ra — 



-(CH 2 -<p- 

coo 



— (CH- CH 2 MCH- CH 2 }-(CH- CH 2 ^ 



0-CH 2 -C-0-tBu 
0 (xii) 
— (CH- CH 2 ) (CH- CH 2 }- 



-(C H - CH 2 ) (C - CH 2 )- 

COO-tBu 



0-CH 2 -C-0-tBu 



CH 3 ( 
-(C-CH 2 ) (C-CH 2 >- 



' 'O-tBi CO -CH 2 -^^|^ (XV> 



[0 0 7 5] 



[ft 3 1] 
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-tCH-GH 2 3 (CH-CH z )—fCH-CH^- 

6 6 ™ iN 



OH 



;CH- CH 2 j tCK- CHi- 

CN CN 



— £CH-CH 2 ) 

OH 

0-CH 2 -C-0-tBu 



CH 3 

~iCR-CK z ) fCH z -C}- 

COO~CH 2 CH 2 -OH 



-ten - ch 2 ) — ten- cm f ch - ch>- 

6 6 



0-C-0tBu OH 



;CH-CH 2 ) fCH-CHJ- 

^1 0*CA n n X 



-ten -i 



9 ¥ 

0-CH 2 -C-0-tBu 0H 
0 

— fCH-CH^ (CH-CH 2 )- 

Cixi) 



0-CH' 



, -°- H ® 



CH 



[0 0 7 6] ±tmmm^^T, MelWf;H, E 
t lixf ;H, nBulin-7f)H> iso-Buli 

^y7fM, t b u a t -^^;^a*sf 0 s§t»» 

(B) tlT^LflSl^ISnT^av^M'J 40 
^!§ttS©» (S) ttaT, B/ (B + S) T-«2tl 
S» ^f$a!ifSL<(iO. 0 1-0. 7, iWSL 
<H0. 0 5—0. 5 0, ItiiKKttO. 10- 
0. 50T352.O B/ (B + S) >0. 7t?ttPEB 

*^©MHfc&W£L<&t/\ -ft, B/ (B + S) 

<o. oim 'V*-vMmicmgicmm.imzc. 

[0 0 7 7] «T^»Lf#SS^++rSSSg©fi«¥^ 

(Mw) it 2, 000 — 300, 0 0 0©1I so 



S«fc<t»3K«t)!b^ff<^ 3 0 0, 0 0 0^18^2. t 

;i-> ay^YF^7^ -©*° y xfi/>s»fi 

[0 0 7 8] gfc, «^»tt^#S^++r«SSgtWffl 

0-98 i5«^»tt^*S^Wf 
■ff&tK KL<li70~l 0 0%, iD»£L<«8 
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1 oo%m 
[0079] ntx r^j&ujSPtt^pfflfrsfeftK:, 

[0080] civ] *«w?ffiffl*nsr;i/5t;ynr»tt 
sag 

7;F*y^Ti§tt«fflgfcfct/^) ^ffl^TfcJ; 10 

l/y, /KiSfl^ykFn^xx^ux MpyytK 
«7;F3vl/B^y t Kn^->Xfl/X n Fn^xx 
fbV-N W 5 FKS^ft, o / p - &tf m 

ff, 5~3 0tM©0-^f/Mtft, 0- (1-XF 20 
^i/) x^;WM%, 0- (1-XF^» x^;l/ft?», 
0-2— fh^tKn^Ubft, 0- (t-7F* 

5~3 0t;i/%Oo-7tf;W* o- 
(t-7F*:X> #;F#X;W[*^) , Xf-Uy-fctzk 

a - ^ f l/v- 1 Kn^ ->xf l/^I 
^{*, #;F^>;FS^frX * * U >W&«fl&&tf 

r;F-* y ^!§tt«flga x ^ <y ^fifn&tf o - * y n f 

D+->Xfl'X m-*'Jt:Fnt->Xfl/X p-# 
y t: Kn^X^y&tfc. ft 6 7;F3vP 
■Sltfy t Fn^>xfl/X *°y t Fn+->xfi/y 
©-^o-7;F+;Wfc, fclXtto-rfjWfcftr, x^ 1 

y-tKn+^xfl/Vrti^ras. iJXtf'^-y X 

IX FKfcFfMt^^ C fcfc «t DffSft 

So 40 

[0 0 8 1] PirSO^/V-fcLTa, 7i/-;K m 

-^W-;k p-*l^/-;k o-^l/V-;l/f©^ 
W-;Fit, 2, 5-3^XW-;k 3, 5-^~>W 
-;k 3, 4-3^>W-;k 2, 3-3^>W-;k!| 
©^>W-;HI, m-if;F7x/-;K p-x^F 
7i/-;K o-if;i/7i/-;K p-t-f^fry 
xX-;k p-*^f;F7xy-;K 2, 3, 5-Fy 
^f;V7x/-;Vf©7;W7iX-m P -XF 
+'>7x/-;K m-^F^>7i/-;K 3, 5-v> 
^F+->7xy-;K 2-^F+->-4-^f;F7i7 so 



-;k m-xF^7i/-;K P -iF^>7x7- 
;k m-7n*^->7x/-;K p-7n,m7i7 
-;k m-7F^>7x/-;K p-7F^>7x/- 
;F^©7;F3^>7xX-;FSI, 2 -X 4 — TV 
7°P tf ;F7 x X -;F^© E~X7^^7 x X -;Fgt, m 
-7nn7xX-;F, p-^nn7x7-;K o-7n 
P7xX-;k V\L Fnt->t*7xx;K t£X7xX- 
;FA, 7xx;l/7x/-;K UWk>y-;k f7F- 
t; F n*->^§{fc^f&f£#»fc L < a 2 «SSFX± 

[0 0 8 2] 7;Fft FKfc LTli, M*«:tf;;kk7;F 

ntfyFXTOFxt: F\ ^yX7;Vrt F\ 7x-)F7-t! 
FTiFffcF, a-yxx;F7°ni£;F7;Ff f tiK, 0- 
yxx;F7°n tf;l/7 ;Fft F\ 0 - H Fn^-^yX'7 
;l/rHK, m-l:Fn^MyX7)FTtF\ p-tF 
n+MXX'7;Ff't F\ o-^nn^yx*7;Fri: 
F\ m-^nn^yXX^Tt F> p-^nn^yx'7 
;Fr H FX o-x FoxyX7;Fft: FX m-xFn-'t 
yXr;kr£F, p —x f n^yX7^rt FX o-y 
fMyX7;Ffl: FX m-^f;KyX7;Frt: F\ 
P -y f;HyX7;l/f t: FX p-xfMvX7;Vr 
UK, p-n-7fMyX7;l/rt:F\ 7;F7^- 
;k ^nn7'tF7;Vrt K&tfcft&OT'-fe^— ;F 
ft, ffl*.&?vv7te YTiVr*. FS->'x^;F7-fe£-;F 

Si«, *ffiT?t> L < « 2 SSi«±fi#^b#Tffl^ 6 n 

5o sttts^tLxa^, m rh, ->a^ 

[0 0 8 3] e: 5 Lzm 5 ftfc X $ \=7 v X HfBI©S«¥ 
1, 0 0 0-3 0, 0 0 oc^HT-ig&c: 
t *W* bi/x 1 , 000 ysiSra^RTt^cffiMt© 

§t« 3 0, 0 0 0 S «!{t«*M^ 

S<4oTL$9o ffK»Ott2, 0 0 0-2 0, 
0 0 0©1IT*S„ Sfc, yjR^y^WlfifiWOtJIE 
SytFP+yXfXx &^©fl«f*, «S^f*© 
fi»¥i§7J?«tt, 2 0 0 0 K±, jfSL<B5 000 
-2 0 0000, AWSKiil 0000-1 000 
OOTffeSo Sfe, UkXFBl©IMft^±S*?> t 
l/^HL^Stt, 2 5 00 0JJ(±*WSLV o 
llf^^filiv 1 ^^- 5x-yg yyp? F7'77 

^-o*yxfFyii»fe-3T£isns„ imm 
icmf% cn^(DT)iti y onsttSBtt 2 as«±?F^ 

LTffifflLTtSvx 7;F*y^!§ttSSg©ffiffl«a, 
[0 0 8 4] [V] *^C{SfflSn§ffi7>?it7>M4 
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<^t\ MKMimm, < is^M?^'>a < 1 & s figs 
-rsft^resso *fpj^*5^T, !ffSL<tti5>i 

tt!§»Pllhft^a, * <D«jg* u# s a* 

< 1 1 2 «ru ^i^ttaHoEBi^titn 

fcffiBKfci^T, »^M4a«<iS^M?^>*< t 
tlOfi, ^L<(i'>S<i:ti lfik ®<:KL< 

«'>fc< 1 2figfit-«ft^ xai^fflta* 

'>ft < 1 1 3 «IU gB^ttgH<OgB«*«fc*n 
fc 9 fik KL< < 1 & 1 0 ffik MKffS L < ti 



(25) ff ggJp 1 1 - 1 0 9 6 3 1 
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^mim* 3 m&±. m l < a 4 weu^pr-r s ^ 
10 <em (i) , (2) it^ttSP^csBiia, & 

^^M?4fBT-*jD, ft^fef (3) 2 

[0 0 8 5] 
[ft 3 2] 

(1) 



A 0 -OOC- 1 CH2~ Z CH2- 3 CH 2 - 4 CH2-COO-A 0 



CH 3 

^Qy-5 C H2- B CH 2 - 7 CH 2 - 8 CH 2 - 
CH 3 

®ftMft&:-C00-A°, -0-B° 



[0 0 8 6] *%Hji©l§Wfti§«ffiitfc'&tl 

a, i ^co<vvvm±icimmowtftm&mitGLT: 
©«^»tta^wr s 6 «ssc s n « ft^cx?* 

3 , 0 0 0 KTTS 5, jff$L<H500~3, 0 0 
0, It»SL<ttl, 0 0 0-2, 5 00T-££o 
[0 0 8 7] *^©»SH/^ggffi«t$5^Ttt, g 
fc«t5^S¥LffSa, Spi5-COO-A° , -0-B° 
imitLTIi, -R°-COO-A°, Xa-Ar 
-0-B°-p^nsS^W6tiS o d^TAHi, - 

C (R01) (R02) (R03)^_ Si ( R 01) ( R 02) 

(R 03 ) feL<«-C (R 04 ) (R 05 ) -O-R 06 ^^ 40 

mto B°a, A°xa-co-o-A°s^-r„ 
r 01 , r 02 „ r 03 , R o4 st;R o5 a, ^-n^nin— Tfe 

06 ft7;vwitL< aru-^a^fo fit, r 01 
~ro3 ©rt^a < 1 1 2 ottzk^JS^w^oSTf* 5 , 
^ roi~ro3 s sr j R 04 _ R 06(^)^2 o©a^is-a- 

U -A r - ttf It L < (i^I©f Il^t Lt^T so 



[0 0 8 8] 7 )]/*frg£ LTB^^l/S, X 

^;1>S. 7°Pl£^a, n-7^a, sec-W 

a, t -7^a©«%{S!fgfu ~4ffl©fe©*w*L 

<, S/7n7;^;l/afcLT«i/7n7W;l/a, ^>7 
D7*^a, •>^n^>'/«, 7?Vyf;HtDia 
K^|S(3~l offlot«iU, 7;Hr-;l<afcL 

«a^R2~4ffliOt>©*W$L<, 7U-;l/atL 

a, 7-7^a, ryh^-fe-;va©«a^a6~i 
4f@©t©*wsLv\ Bj^atLTa/Ksa, 

Anfyg? (771, 3 7» , -hn 

a, ->7/E ±fe©r;l'+;^ ^h^>l'Xh^ 
^>a • t Kn^>x h^i/a • 7n*°^i/a • n Fn+ 
^7°U3i-°^^a • n -7>^7S • ■< 77>^^a • s 

e c-7>^>a- t-7h^^a^©r;V3^^a, 

J> h+'>*;l/^^;l/a • x h^j/*;l/^;l/a^©7;l/ 

;i/a^©r^;^;va, r^^+^^^^a, *;V5;v 

a • r-fe^^a • 7^u;va • -tyy^M • 

;i/S • ^uv>mm(D7z/)m, ^^m^mmn 
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WMtDTiV'r-iVtZ-i/m, ±!2©ry-;i/S, 7x/ 

[0 0 8 9] i^MftS LT»£ L < tt, U ;l/x- 

ntf^x;l/x— x/-?l/X-f;H, x/— ;l/ 

W;HXf;H, ig3«©7;l^/b*-*'*- F§^ 
TSSo KKjfSL<tt, fg3«7;l^/bxXx;bg, io 
Jg3«7;l^;l^-*'*-h§, r 
F ^ \l F n tf 7-/H-fiH?$ £ o 
[0 0 9 0] l§^M4!§MEihffc&ftt LTii, m L 
< tt, ft H¥ 1-289946 iff 1 - 2 8 9 9 

4 7§, # H¥ 2 - 2 5 6 0 iff FwW 3 - 1 2 8 9 5 
9 ^ # Fw1¥ 3-1 5 8 8 5 5^ ftffi¥ 3-1 793 

5 3^, f?M¥3-l 9 135 1^ # 3 - 2 0 0 
2 5 1^, # if¥3 - 2 0 0 2 5 2 iffUfff 3-20 
0 2 5 3^ ff If ¥ 3-200254^, ftfflW- 3-2 

0 0 2 5 5^ ^M¥3-2 5 9 1 4 1fM¥3- 20 
2 7 9 9 68^ ff 3-2 7 9 9 5 9^ iff If ¥ 4 

- 1 6 5 0*§, W4-1 6 5 1 iffH^lM- 1 1 
2 6 0^ #1¥4- 1 2 3 5 6^, ftgfl¥4- 1 2 3 
5 7^, ffSeP3-3 3 2 2 9^ iffM¥3-2 3 0 7 
9 0^, ^¥3-3 2 0 4 3 8^ #^¥4-2 5 1 
5 7^, iffK I P4- 5 2 7 3 2^ #^¥4- 1 032 

1 5^ ffSefM- 1 0 4 5 4 2^ <ffSi¥4- 1 0 7 

8 8 5^, ffSMM- 107889^, [114-1 521 

9 5^m<Dwmmfctmznrc$v z Kn*Mfc£»© 

7X7-;M40 HSC-gPfe L < «^^±fc^b/c 30 
-R°-COO-A 0 feL<«B»ST|g'&b, ffiM 

[0 0 9 1] IKjifg L < iff M¥ 1 - 2 8 9 9 4 6 
^ iff Pw1¥ 3-128959 ^f, iff m¥ 3 - 1 5 8 8 5 
5*1, ffH¥3-l 7 9 3 5 3*§, (fSi¥3-2 00 2 
5 1*§, iffPw1¥3-2 0 0 2 5 2*1, fff!¥3-200 

2 5 5^ ff H¥3 - 2 5 9 1 4 9^ fll¥ 3-27 
9 9 5 8 ff H ¥ 4- 1 6 5 0^, iff d¥ 4-112 



iff Pw1¥ 1 1 - 1 0 9 6 3 1 
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6 0f|, ffH¥4 - 1 2 3 5 6^ f#BB¥4 - 12 3 5 

7 iff BIT 4-2 5 1 5 7*?, ff K¥ 4- 1 0 3 2 1 
5 *§, iff M¥ 4-104542 *|, ff M¥ 4-1078 

8 5 *§, WM¥ 4-107889 *§, m 4 - 1 5 2 1 9 
5*§©Hj4ffl«tfe«Sn/c*°y t Fn^Mfci^PSrffl^ 

fttowen?. £*)m»m^i&. -its tn ~ 
[xvi] Tfg*nsft:^*W6nSo 

[0 0 9 2] 




[HI] 



[0 0 9 3] 
[ft 3 4] 




H¥ 1 1 - 1 0 9 6 3 1 



R 147 




[0 0 9 6] CCT\ 

Ttfi<, 7KfSM?, -R°-C00-C (R 01 ) (R 
° 2 ) (R» 3 ) Xtt-CO-0-C (R 01 ) (R 02 ) (R 
03 ) , fflU R°^ K 01 , R 02 S^R 03 ©S»itufBt 

[0 0 9 7] R 100 :-C0- -C00-, -NHC 
0NH-, -NHC00-, -0-, -S-, -SO 
-, -SO2-, -SO3-, feKtt 

[0 0 9 8] 

[ft3 7] 

" R 



?, 7;i/+;i/S, 7;i/3^^>S, -oh, -cooh, 

-CN, ^ny'yjg?, — R 152 -COOR 153 tL< 
tt-R 154 -OH, 
K 152 , R 1M : 

R 153 :7K^M?, r;i/*;^s, ry-^s, tL<« 

R 99 , R 103 -R 107 , R 109 , R m ~R 118 , R 



[0 0 9 9] Ccf, G = 2~6 fiU G = 2©B#tt 

R150 s R151 ©?v>%< tfe-Tjar^^a, 



~R 12 



R 12 



R 13 



~R 13 



R 



138 — R 141 SX5R143 :^--etm-3Ttg<, * 

sis?, /K^s, r^jm, r^uix-^m, T*sfr 
a, r^n+v-a, ry-^s, ry-ykt^a, 7 

— N(R 155 ) (R 156 ) (R 155 N R 156 : H, 7h*)\>m, feL< 

[0100] 



(30) 



WF»1¥ 1 1 - 1 0 9 6 3 1 
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[ft 3 8] 




[0 10 1] R 157 , R 159 : ^-efeSftoTtg 

<, m^, r^wm, -o- -s- -co 

R 158 ^KfSM?, 7;l^;l/g, yjva^m, Tf;]/ 

a, 7~>n^>a, ry-;i/S, -hns, trss, ~> 10 

TVS, feL<a*M'+->iH, flU *&g#8# 
»ttS <M*.fcf, t -7 h+s/jM/jR^;]/* r 
h9tKnvf^-;^a, i-ib^>-i-xf;H, 
1 - t -fY^i/- 1 -x^;l/g) TKftotfeJ; 

[0 10 2] R 119 , R 120 : i-T?fe!4oTtI 

ffi«7;i^at ttgg^ft l ~ 4 OTfr^mzii?, 
R i24 _ R i27 : ^nS4oTtS<, 7_f<fgM?fc 20 

L<ar;^;^a> 

R 135 _ R 137 ; ^-tSSoTfeK, 

*~>a> 

R 142 :7k^M?, -R°-C00-C (R 01 ) 
(R 02 ) (R 03 ) XB-CO-0-C (R 01 ) (R 02 ) 
(R 03 ) , feL<B 
[0 10 3] 
[ft 3 9] 




[0 10 4] R 144 , R 145 : |W)-T-feS*oTfea 
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<, trum?, ffisr^^a, ffis^nr^^a, 

R 146 ~R 149 : ^TfeiaoT^t l E)S<> TkflM 
?, 7l<»S, An^yi?, -hag, f7Vg, 

g, 7~>n^>g, 7;V^r— ;l/S, TVHr— ;kt4^> 
g, ru-^S, 7'J-W^->1, feL<«7U-;V 
*+->A)^f-)H, ffiU #4ffl©|!fMH^©«#iS 

Y : - CO-, tL<a-S0 2 -, 

Z, B : &l<«-o-, 
a : im&T)i*mm*7-isym, ^n* 

t>L<it^uT)i*)im, 

a~z, al~yl : 0 ft©ga^H£/t«Sft 

a~q, s,t,v,gl~il,kl~ml,ol,ql,sl,ul : 0 L < fct 
1 ~5©S8R, 

r,u,w,x,y,z,al~fl,pl,rl,tl,vl~xl : 0feL<lil~ 
4 ©Hit 

jl.nl, zl,a2,b2,c2,d2 : 0 L < It 1 ~ 3 ©Sit 
zl,a2,c2,d2©9*. / >^< fcfe 1 "3H 1 J^±, 
yl : 3~8©fitt 

(a+b) , (e+f+g) , (k+l+m) , (q+r+s) , (w+x+y) , (cl+dl) , (gl+ 

hl+il+jl) , (ol+pl) , (sl+tl)^2, 

(jl+nl)^3, 

(r + u) , (w + z) , (x + al) , (y + bl) , (cl+el) , (dl+fl) , (pl+rl) , 
(tl+vl),(xl+wl)^4, flL-flSS [V] o^i(w+ 
z) , (x + al) i£ 5 , 

(a + c) , (b + d) , (e + h) , (f+i) , (g+j) , (k+n) , (l+o) , (m+p) , (q 
+t) , (s+v) , (gl+kl) , (hl + 11) , (il+ml) , (ol+ql) , (sl+ul) 

[0105] 
[ft4 0] 



(31) 



WF»1¥ 1 1 - 1 0 9 6 3 1 
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0 

R 150 : *«£, -S-, -SO-*, L<U-S- 




^D^'>M^ 7;U*/U£, 7*3***, 7A ,^ 
-JL-S, -O-R°-COO-C(R 01 )CR 0z )(R M ) 4 L< 
li-0-CO-0-C(R a, )(R w )(R0 3 )s II U < t 4 
2'3tt-0-R a -<X)0-C(R«)(R M )(H M H L < Mt- 
O-CO-O-C(R 01 )(R^XR0 3 )-C-^5. X. £4 6 L< 



[0 10 6] 



[ft 4 1] 



WF»1¥ 1 1 - 1 0 9 6 3 1 



R ^ Rl6 R 7 167^Y^ R ^ 171 K 167 R 168 



R 171 ,R 172 : *3RflEf-. 7H*JtL<tt 



R : ^ < t i f)2of±-0-R 0 -COO-C[R 0, )(R 02 )(R03)Si L 
< li-O-CO-O-C(R 01 )(R«XR° J )£T-&D, -toffitt* 

f2,h2 : 04 L < (41, ' - 



[0 10 7] 



[ft 4 2] 




WF»1¥ 1 1 - 1 0 9 6 3 1 



*-*>JS?v 7/t-4;u£, 7fr3*vi, -hag, 

a 7 ij ji,*--*-*, 7 

•>d + vS, 7 77/^;^#y^U 
< li 7 y - )v * * ->g, &6^|bi-bB^<7> 

R 181 : 4>* < i 62O|±-0-R°-C00-C(R<")(R M HR° 3 ;g*> L- < 
«-0-CO-0-C(R"XR"XR«B)«-c4, 19 . 'c<DHk\i*®£. 
■CAS, 

[ft 4 3] 



WF»1¥ 1 1 - 1 0 9 6 3 1 



R 184 r 183 r i 82 r 1S2 R* 33 r 184 



p 183 



CH 2 



"CtJfcn, 

R 183_ R 186. ?mm ^ fo m -f. nay-sM.*. 7 * * * 
£. 4 L < 1*7*3* vi, {IU #3lSO(5l 
-E-§-«jEJR*liIsi-fl536T4 < 

R 187 : 4"*< t i2o|±-0-R«-C00-CCR° 1 )(R° a )(R M )£t 
LO±, -O-CO-O-C(R 01 )(R 02 )(R0 3 )*'C^t J . *(S> 



[0 10 9] ffSL^ffc^%f#t&©*^J*W"f fc^ 



[0 110] 
[ft 4 4] 



OR OR 



m 11 m s — ' > — ' 

(i) 

^^>or 



RO 



q OR 




H¥ 1 1 - 1 0 9 6 3 1 



R0 ^^^CH 2 -CH-CH-CH2 ~^)~ 



H 3 C 



<oyp<oy 



CH 3 

CH 2~(O)~ 0R 



C?) CH 3 



RO OR ro OR 

0=C C=0 

H 3 C 0CH 3 CH 3 

(8) 



OR RO 

R O-<0-CH-<^>-OR 
CH 2 
OH 
(9) 

[0 112] 
[ft 4 6] 





CH 3 

6 



[0 113] 
[ft 4 7] 



[0 1 14] 
[ft 4 8] 




(21) 

[0 1 1 6] 
[ft 5 0] 



(38) 



WF»1¥ 1 1 - 1 0 9 6 3 1 




(41) 



WF»1¥ 1 1 - 1 0 9 6 3 1 
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[0 12 2] 
[ft 5 6] 



(42) 



WF»1¥ 1 1 - 1 0 9 6 3 1 




[0 12 4] 
[ft 5 8] 




[0 12 7] 
[ft 6 1] 



(44) 



WF»1¥ 1 1 - 1 0 9 6 3 1 



R0 "C^~ CH2 ~x CHz ~C^~ 0R 

o 



R0 H (y^C- CH 2 - CH 2 - C OE 

6 6 



R0 -<^CK 2 CH 2 -C^HOR 

-6 



PI 




[0 12 8] 
[ft 6 2] 



CH 3 CH 3 
RO_A JL .OR 

H 3 C X/ ^-C-^^ /N CH 3 
RO CH 3 JL CH3OR 

H3C^ ^JQl^ j^-C H3 



[0 12 9] ft&W 11) ~ (63) ^©Rtt, 

[0130] 
[{fc6 3] 

-CH 2 -COO-C(CH 3 ) 2 C 5 H 5 , — CH r COO-C 4 H 9 1 



[0 13 1] f!U 'Hc<ttzm. iL<li 

[0 13 2] ateSBfcfc^T, ±iffl8«PKihft:^»©& 
#S»© 5 0 11%KTT$ 0, !ffSL<B4 0 S« c o 



J-XT, £D»£L<«3 5fi«%JXT©fBHT££o 
[0 13 3] (VI) *^Cfi) I ettlMi)^ffifflStl2. 

{t^s^iMSr«tc>rf -r s mmmimm* 57x7- 



WF»1¥ 1 1 - 1 0 9 6 3 1 



[0 13 4] *«WT?ffifflT?#S7x/-;MtOHS* 
2 fflfiLLWT S {t-^tt, KL< 1 0 0 0 

1 2 fi© 7 x / -M^mm^t «ct tfi&g-cs s 

[0 13 5] £l©7xy-;Ht^©»SLV^II«a 

sl< a 5—3 oii%T£iio 5 onm%%Mz- 

[0 13 6] 1 0 0 0.«T©7x/- 

;Wfc»^ Wffl¥4 - 1 2 2 9 3 8, 

2 — 2 8 5 3 K *S!#!f!g4 9 1 6 2 1 0, BWNftfF 20 
12 1 9 2 9 4^Cfe«©7?ffi^##tCLT, 
fi$Tg^£-&$f SCfctffflfcSo 7i/-;Wfc^(io 

[0 13 7] W/l->X 700W->X 2, 3, 4 
-h'JkFn*My77i7X 2, 3, 4, 4' - 
fh7t:FniFMV77iyx 2, 3, 4, 3' , 

4' , 5' -'NWtKn+Mv^x/y, r-feh 



y-k°n#n-;l4fr&«R 7nn^->h\ 2, 
4, 2' , 4' -tf7i-;l'f hn— ;K 4, 4' -f- 
tflfXU, 2, 2' , 

4, 4' — r h^t: Knt->^7x-;H-f;K 2, 
2' , 4, 4' — r h^t: Fn+->i/7x^;l/X^7* 
4^>h\ 2, 2' , 4, 4' -f h7CHn^7x 

hux (4-£FD4^>:7x^;i/) 
£X 1, 1 -tTX (4-fcKn^>7x^l/) ->^n 
4, 4- (fl-^My-^Jry) If XX 
x7-;K a, a' , a" - h V 7, (4-kFn^>7 
x-;W-l, 3, 5-hU-fV7°ntf;l/-Ny-tfx 
a, a' , a" - F U X (4-tFn^>7x^)W - 
1 -x^;l/-4— rv^ntf^y-tfx 1, 2, 2- 
F'JX (hFn^>7x^;l/) 7n^x 1, 1, 2- 
HJX (3, 5->7^-4-kFn4 1 ->7x^;W 
7n;\x 2, 2, 5, 5-f-F^^X 
i/7x-;l/) 'nWX 1, 2-fF7« (4-tF 
P+->7x-;l/) I^X 1, 1, 3-hUX (th'D 
+->7x-W X^X [a, a, a' , a' — r 
h^+x (4-tFnt->7x-;W ] -tJ'i/yf* 

[0 13 8] ^ITl^SCMfSllfSU^tl 

LWfc»I«fcLT, (A) ~ (E) 

tfSt 

[0 13 9] 

[ft6 4] 



(46) 
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R 251 

R 250_^_ R 252 ... ( A ) 



-N-i=N- 
=£— N=C- 



-U- 



• (B) 

• (C) 
(D) 



R 254 -d255 
I I I 

-C—N—C—R 

I I 



(E) 



[0 14 0] HfdfS LVft^fttt, -a^ffifcSftS 

^fTPSt), w^L<a, Bit u 7 
5 y a t mmiM^^tsmm^m^tsit^m^ l 

< tt 7 fr*frT 3 7 S* S fc£«n? »su^ 

glfc L < a*H^©7 3 7 tf y . BSIfe L < fct*B 
g!©7 3 y r;i/^;i/tf y s>'x l < a*M^©7 
s y tf n y >> - x w& t l < a -r > y - y ;k 

HUfc L < tf^y-;K L < 40 

otf^^x BSfcL<«*Bg|©tfy sy'y, BSIfc 
l < «*gg!©y c y x l < tt*Bgi©i' = yv 
B#^L<a*M^©tf^yy;/, M^feL<« 

*Bg|© tf ^ 7 S>V, ilftt L < 7 3 y 

i " i Mil "ti' <!j u ' umn 7' 5 / i' 
73 y 7;^;^ r;i/+;i/r5/a, 73yry-;p 
a, ry-^rsys, 7;i^;i<a^ r^n+^a, 7 

->;l/S, rfn+^S, ru-;l/S, 7'J-M+-> 

a, -hni, 7 j<«s^ i/rygTa&So mm^h^ 50 



y, i, i, 3, 3, -f h^^wr-^y 2- 
rsytfyyy, 3-75ytfu^x 4-73ytfy 

2->>W;l/7 3y \HV'Jy, 4-^W5 

ytfyyy, 2->>xg L ;i/73y tfu^x 2- (73 
yy^;iy t!ys?x 2-75/-3-^f-;i/ifUs? 
x 2-73y-4-^^;nfy^x 2-7sy-5 
- y ^ tf y s?x 2 - 7 3 y - 6 - y ^ tf y 
3 -7 3 y xgyi/tf y s?x 4 u s? 
x 3-rsy tfny^x tf^^i^x n- (2-7 

5/xf;W tM^X N- (2-75/xf;W tf 

^y->*x 4-7sy-2, 2, 6, e-f-h^y-? 1 ;!/ 
tf^ys^ tf^y s^x 2 — rsy tf 

^yyy, 1- (2-75/xf;!/) tfnyi/'x tf^ 

y-;k 3-73y-5-y^ytf^y-;K 5-73 
y-3-y^;i/-i - P -hy;ytf^y-;K t^s? 
x 2- (73yy^;W -5-y^;i/tf^s/"x tfy 

3v>'X 2, 4->75/ tfy 3^X 4, 

n^>tfy 3^'x 2-tf^yyx 3-tf^yyx 

N-75/W*'Jy N- (2-75/xf;W 



(47) 



WF»1¥ 1 1 - 1 0 9 6 3 1 



91 

[0141] cn6©-^*fsatt{fc-^tt, #stn?« 

©ffiffl«a, ^TtttfifiSc^ (i§««<) i oosagp 
£*fu iffit, o. ooi~i ommm, kkh 

0. 0 1 ~5SMg|5T$.S 0 0. 0 0 1 Mgfc^rtTli 

[0 14 2] »jia»StLT«-?fitt»SS^Stt^ 
S^SSo Hf*fl^ci{i;^Y;Wxn-# 1 OK t^ll 
-fxn-# 1 0 3, *J)\s\£V?#3 1 2, tf-Ol/yi) 

3, tW^-^BY, ^;l/77'^BS, ^Y/l/ 
777^T- 5 0 5 ax±* y x y h ft^iHttS^a 
8) , (C I 4 2 5 5 5K * 

F (C I 4 2 5 3 5) , 0-?5yB 
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T, ~>y n^X/N— ilC^jfU 9 0°C12 0#[?M 
ailO^ 7 h 7 h TlgjS IT, MJ¥ 0 . 8 3^ 
mOl/^HSfft. COL/^XFfllfc:, 2 4 8 nm 
K r Fl^->Vl/-f-Xf7/^ (NA = 0. 4 2) 
fc/B^TSfftSfrofco «7t*tttc^tl^tl9 0°C©« 
SSSWS* -y h ?\<- h T 6 0 ^M^fiV, 7t/c*, 

-f f ( t m a h) amm? & o ©hs» u 30 



[0 15 9] O^fi] Sfi&O. 4 0/tm©TX^^ 

CJg«t)] 8HJE • IFfai^^TtiS 1 ©ft ^cfHfgL 
K 2 tc*f L P E B ft W $ *T fe «tISf fc & < , ft 

x (gat)) v>&<, «nrc^ttfifiSc^T-fesct 

[0160] 



